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Preface 

For a long time, coconut farmers were able to live with the fate of declining harvests 
and incomes. In view of the current prices, this is no longer possible. It needs changes. 
The best option coconut farmers have to improve their livelihood is to diversify their 
farms. Fortunately, common coconut farms allow the integration of many other crops 
or even livestock. In this regard, the coconut palm is an exception among the plantation 
crops.  

 The practice of intercropping is common in coconut farms in many countries, 
especially in Indonesia, Malaysia, Sri Lanka, and India. In the Philippines, where 
coconuts occupy about one fourth of the arable land, the ground in many coconut farms 
is still underutilized. One reason is the commodity approach of research institutions and 
the government agencies. For example, during the last decade the Philippine Coconut 
Authority (PCA) has focused its work on a fertilization program with the aim to 
increase the production of coconuts. Looking at the current price of copra, the main 
coconut product, it is questionable if such an approach really helps the farmers. Hence, 
there is a need for more information on options to improve coconut farms. Because of 
the decreasing profitability, farmers tend to cut down coconut palms and replace them 
with other cash crops, usually planted as monocrop. Ecologically and economically, 
this might be unwise considering the potentials of coconut farms. 

Efforts to diversify coconut farms fall into the domain of agroforestry, which deals 
with the integration of tree and other crops. However, unlike other agroforestry options, 
which aim to integrate trees into field crop schemes, the task in coconut farms is to 
diversify by integrating among others vegetables, field crops, fruit trees, and 
multipurpose trees. It would be ideal if farmers can establish a highly diversified crop-
ping system similar to coconut farms and coconut-based homesteads in Kerala, India. 
The numerous crop species in the homesteads serve the primary needs of the farmers’ 
families. Aside from food, the small plots provide fuel, fodder, timber, and cash.  

Considering the usually low level of self-sufficiency in food, the establishment of 
vegetable gardens can be the first step to improve the productivity of coconut farms. 
The integration of field crops can be another step. Preferably, this would include 
cereals, beans, peanuts and several root crops. Upland rice and corn can be rotated, 
according to the season. It would be beneficial for the cereal crop if it were interplanted 
with beans or peanuts. For a start, farmers can cultivate half a hectare or less. To 
produce their own cereals would mean significant savings for most families instead of 
buying rice or corn from the market. An increased productivity of the land under 
coconuts also could contribute significantly to the national food security.  

The diversification of coconut farms with annual and perennial crops would 
counter the adverse effects of monocropping. It offers the opportunity to produce much 
more food for the farmers' families as well as for the whole country. It would allow 
families and communities to leave behind scarcity and to enjoy a relative surplus. It can 
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create employment opportunities in the countryside and hopefully, reduce migration to 
urban areas. The knowledge of options to improve the overall productivity of coconut 
farms might help young people to regain confidence into agriculture. Likewise the 
diversification of farms is also a chance for women to gain a greater role in the 
management of the farms as well as to participate in the productive work. 

It is difficult to establish and to forecast incomes in multiple cropping systems. 
Yet, based on studies in the Philippines and India, farmers can expect that the value of 
the crops produced will increase by at least 50 percent. But there are also experiences 
that much higher returns are possible when fruit trees and other “high-value crops” are 
integrated. However, it should be emphasized that farmers can also generate savings by 
producing for their own needs. This will also help to reduce dependencies and to 
improve food security on the household level. 

Many of the coconut trees in the Philippines are already senile. Likewise, the soil in 
the farms is usually in poor condition. Most farmers bring out all the products from the 
coconut palm (coconut, husk, shell and branches) and do not return any organic matter 
to the farms. Because of these two aspects, the yield of coconut palms declines 
constantly. This is why it is urgent to think of diversification and soil improvement at 
the same time. Many farmers have made very good experience with integrating 
nitrogen-fixing shrubs in their farms. 

In the long run, farmers with established diversified farms can more confidently 
decide whether they will phase out coconuts for commercial use or replant senile trees.1 
Especially, farmers who planted coconut on hilly land that is not suited for coconuts 
might consider to phase-out the coconuts as early as possible. Especially on marginal 
land various tree species will be more productive. Ideally several perennials and annual 
crops are arranged in a way that allows the development of a multistory canopy, which 
optimizes the energy from the sun. 

The diversification of coconut farms with consideration of self-sufficiency in food can 
encourage people to take care of their basic needs and their immediate environment at 
the same time. With this approach, people can carry out a real development by 
protecting and improving their environment, which will also contribute to stabilization 
of the global environment. 2 

                                                 
1 They should do so, if the average harvest falls below 15 nuts per tree per year. Productive life of coconut 

palms ends in the age of 40 to 80 years depending on the variety. When trees are sickly, it is advisable to 
cut them early to materialize the value of the wood and to prevent further spreading of the disease. 

2 The text of the Preface is adapted from W. Scheewe, Nurturing the Soil – Feeding the people, 2nd edition, 
2000; and W. Scheewe, Making Coconut a Tree of More Life: Options for coconut farmers to improve their 
livelihood without cutting the palms, manuscript, Davao City, 1994. 
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A. Introduction to coconut-based farming systems 

1. Why diversification of (coconut) farms?  

Question: Why is the diversification of coconut farms a relevant issue? 

o Most farmers need additional income, especially because of the prevailing low 
copra price;  

o To utilize vacant spaces in the coconut farms (in average less than 70% of the 
soil is utilized), maximize the use of the land; 

o Many palms are planted in unsuitable places, esp. on slopes. Consequently yields 
are very low, diversification would allow the farmer to phase out the palms at a 
later point of time.  

o Increase food supply for the family, improve food self-sufficiency;  

o Opportunity for self-employment; 

o Improve the environment and beautify the surroundings. 

o To minimize risks due to price fluctuations or damages by pests. 

Question: Why did many coconut farmers not diversify earlier? 

o Many had negative experiences because of limited soil fertility. 
o Often the landlord does not allow his tenants to improve the farm. 

2. Options for diversification 

There are various options to diversify and improve coconut farms. Many annual (short 
term) crops and many trees can be grown in between the coconut palms. Furthermore, 
farmers might consider to establish a vegetable garden or to expand the livestock 
component in their farm.  

� Annual crops 
This includes corn, upland rice, mungbean and other beans, peanuts, most root 
crops (camote, cassava, gabi, ubi and karlang), ginger, vegetables like eggplant 
etc., if grown on larger scale.  
All these crops are still productive under moderate shade, however they 
produce less compared to open fields. 
Crops like bell pepper, hot pepper, gabi and ramie are even more productive 
under modest shade. 

� Perennial crops 
This includes all fruit trees, the so-called biennial crops like pineapple, papaya 
and passion fruit, spices like black pepper, coffee and cacao, as well as bamboo 
and trees grown for purposes like green manuring, fuel, or for timber. (Please 
see the list in the appendix.) 
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Considering the low price of copra farmers may also opt to plant nuts for the 
production of ubod.3  

� Household gardens (Vegetable Gardens) 
In average coconut farms only few vegetables are planted and only for a limited 
time. The establishment of vegetable gardens would help to produce more food 
for the household. At the same time, the families would reduce expenses for 
purchased vegetables. To some extend vegetables could also substitute 
purchased fish and meet. By this the families could generate savings. Surplus 
production might also help to generate some extra income. The homegardens 
may include some small fruit trees, various spices and herbals for medicinal 
use.4 

� Livestock integration  
This is an important option in most coconut based farm households. As it is 
often difficult to establish markets for special farm products and losses as well 
as transport cost might be high because of long distances, the raising of farm 
animals will be an alternative for many to optimize the farm by planting the 
respective feeds. 
However, the animals should be kept appropriately. Letting cattle and goats 
graze in the farm is not very productive. Options are feedlots or small areas 
surrounded with live fences 5(which provide some feed) or barns.  
Pigs can likewise be kept in a place surrounded with a live fence. This would 
allow the pigs to move more naturally and reduce at the same time the odor as 
well as the labor needs. 
Essential would be to establish appropriate feed gardens containing shrubs like 
rensonii, Flemingia, and ipil-ipil as well as species of very productive grasses.6 
Likewise root crops might be planted especially for feeding pigs.7 

� Fishponds  
Some farms contain natural springs or creeks that allow the establishment of 
fishponds. Several species of freshwater fish can be kept. Most common are 
tilapia and carps. The main consideration here again is to generate more food 
for the family. Thus, the investment could usually be kept small. 

� Planting of bamboo and trees  
Farmers might consider to plant bamboo and (forest) trees mainly in view of 

                                                 
3 See “A practical way to produce ubod”, in Agriculture Monthly Magazine, April 2001, p. 9. 
4 The video and the manual “Bio-Intensive Gardening” (in Tagalog) available at the offices of the 

Department of Trade and Industry (DTI) give many insights. Another concept is the FAITH Garden 
(Food Always in the Home), promoted by the Mindanao Rural Baptist Life Center. Manuals are available 
in Cebuano and English. 

5 See “Live Fence: A Multipurpose Living Structure” in Regenerative agriculture technologies for the hill 
farmers of Nepal: An information kit, and “Living fences last longer” in Ceres, No. 154, July/August 1995. 
Both materials are contained in the CD-ROM Humanity Development Library. 
6 For Goats: according to MBRLC a herd of 1 buck 12 does require a ½ hectare well developed feed garden - 
7 See also the manual on SALT II (livestock) published by the MBRLC.  



 6 

generating construction material for their house. Trees like mahogany, narra 
and lawa-an (Philippine mahogany) could also be considered as a kind of 
savings which once grown tall enough can be tapped if needed. 
Farmers might consider utilizing slopes or other difficult portions of the farm in 
this manner. 

 
3. Examples of successful diversification 

Diversification of coconut farms is not a new endeavor. Many farmers have since long 
intercropped their palms with various other crops. One example is the farm of Ms. 
Milagros Fuentes who has 
planted lanzones, mangosteen, 
cacao, and coffee in her coconut 
farm in Gumalang, Baguio 
District, Davao City estimates 
that in good years the income 
from the intercropped fruit trees 
is three-fold the income from the 
coconut palms. In another part of 
her farm she plants also upland 
rice and root crops in between 
coconuts. Many of her neighbors 
have similarly planted a mixture 
of annual and several perennial 
crops in their coconut farms. 
Mrs. Milagros Fuentes estimates 
that in good years the income 
from the intercropped fruit trees 
is three-fold the income from the 
coconut palms.  

Many examples come from 
farms in the provinces Batangas, 
Cavite, Laguna and Quezon, 
which have planted combinations 
of different crops to achieve a multistory effect. (See overview in the appendix.) 

 

Layout of the farm of Ms. Fuentes: Coconut interplanted 
with mangosteen (center), lanzones (between two palms) 
and coffee or cacao in the remaining spaces. After about 
ten years from planting the space for coffee and cacao 
becomes limited and the shrubs are cut once they become 
unproductive.. 
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Schematic presentation of the structural composition of a Javanese homegarden 1 

Other examples are the highly complex homegardens in Sri Lanka, the Indian state 
Kerala and on the Indonesian island Java. These homegardens are mainly composed of 
various trees forming several stories where coconut palms part of the upper level. 

4. Principles at work 

In order to optimize the use of the land and limit mistakes in the planning of the diver-
sification it is necessary to be aware of some important characteristics of the coconut 
palm. Likewise it is important to understand and appreciate the interactions among 
different species of plants and animals in the farm. 

a) Characteristics of the coconut palm 

Light and Shade 

One important factor concerning the incorporation of additional species in the 
farm the shade provided by the palms, which limits the productivity of many 
species.  

The shade depends mainly on the age of the palms and the spacing. Three 
phases can be distinguished: 

1.) 0 - 8 years;  2) 8 – 25 years; and 3) above 25 years. 

In the early stage of a plantation the palms do not provide much shade. Thus 
corn, upland rice and beans find optimal condition. However, the canopy of the 
palms increases rapidly and thus the shade. In the third stage the palms allow 
more light to go through and intercropping becomes more feasible. 

In younger palms all fronds are oriented upwards. With increasing age the angle 
of the older fronds changes. About 1/3 of the fronds are showing downward and 
consequently allow more light to penetrate. In addition, the older palms grow 
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the shorter the fronds will be. (The length of the fronds ranges from 4.5 to 6 
meter) 

Another factor is the variety. Tall varieties, especially in the age above 25 years 
are advantageous for intercropping. In plantations densely planted with “dwarf 
varieties” like the currently promoted hybrids, intercropping is limited to shade 
loving or shade tolerant species, like gabi and pineapple. It is difficult to inte-
grate trees, for example because the canopy of the palms is quite dense once the 
trunk of the palm is established. 

Crops react differently to shade or light reduction. There are significant 
differences among the varieties of many species. Unfortunately during the last 
decades varieties were often selected for their capacity to be productive in pure 
stands (monoculture). Thus there is a need to screen the varieties for intercrop-
ping. Most annual crops yield in coconut farms about 70 to 80 percent of the 
harvest in an open field. Yet, there are also several crops, which perform much 
better under shade, like gabi, bell pepper, ramie and cocoa. 

Options: To optimize light penetration farmers can cut some the older but still 
green fronds. Research shows that this has no or very little impact on the yield 
of the coconut palms.  
Another option would be to cut selected palms to widen the spacing, For 
example, in a square comprising nine palms the one in the middle could be 
taken out. This option might be relevant when palms are spaced 9 x 9 or more 
densely or are planted irregularly.8 

Roots 

When we discuss intercropping in coconut farms, it is also important to 
consider the size and the shape of the roots of the coconut palms. 

Most of the roots grow in a radius of 2 meter from the trunk and reach a depth 
of about 1.5 meter. However, the root system (bole) consists of 4000 to 7000 
individual roots. 

The active root zone of a palm comprises about 12.5 square meter. Thus, in an 
average coconut farm, containing 100 palms per hectare (spaced 10 x10), the 
roots of the palms utilize only 12.5 percent of the soil or of the land area. 

  

                                                 
8 It should be noted that farmers who wish to cut coconut palms should only do so after securing the required 

permit from the Philippine Coconut Authority as stipulated in Republic Act 8048. 
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Schematic presentation of the vertical distribution of root systems in a multistoried crop combination. 1 

b) Competition vs. Facilitation 

One important obstacle in increasing the overall productivity of coconut farms 
has been the fear of the farmers that additional crops will reduce the yield of the 
palms. The principle considered here is competition. Unfortunately, since more 
than a century associations of plants and of animals have been considered 
mainly under this perception. With the increasing use of inputs, relationships 
between plants were considered as competition.  

Other schools of thought instead pointed on opposite phenomena like symbiosis 
and facilitation, which means that species can benefit from or even need the 
assistance of other species. Yet, this perception does not deny that there is 
competition among species and among individuals.  

Insights from ecology show that all species are to some degree dependent on 
other and that life in general can be considered as interconnected. Species are 
interdependent. They need others to grow. For example, all plants depend on 
the performance of soil organisms. Cacao and coffee, for example, grow better 
in shade of Gliricidia (madre de cacao) or other shading trees. Many plant 
species need the presence of insects to fertilize their flowers with pollen to 
initiate the formation of seeds. There are also many so-called symbiotic 
relationships in nature like the one of leguminous plants and nitrogen fixing 
bacteria. The plant supplies energy to the bacteria and receives nitrogen in 
return. Both sides benefit from this relationship. 

As explained above, in an average farm coconut palms do not utilize about 85 
percent of the soil and intercept only 50 percent of less of the light. As the 
illustrations of the root formation show, competition for nutrients and water can 
be avoided if the shape of the root is considered and the plants are spaced 
accordingly. The illustration also shows that the roots of the palm and of cocoa 
tap different soil layer. 
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Advantages of crop combinations:  

o Pest problems and diseases are reduced; 

o Efficient use of soil and light; overall productivity is enhanced; 

o Contribute to the biodiversity in general, interactions are enhanced, the 
system is relatively stable, i.e. it cannot be easily be disturbed by one 
organism. Unlike in monocultures, pests can rarely become a serious 
threat; 

o In case of unusual climate, some or most components will be able to 
survive; damages due to storms or droughts will less damages compared 
to monocultures; 

o Due to a better or even permanent soil cover, erosion will be reduced; 

o If leguminous crops are involved, they will need fewer nutrients from 
the soil; consequently more nutrients are available to the non-
leguminous crops; 

o The functions of the soil organisms are enhanced, especially the cycling 
of nutrients and the building and maintaining of the soil structure; 

o The financial risk is reduced and food security enhanced. 

 
One way of determining if intercropping or the specific crop combination is 
beneficial is the Land Equivalent Ratio (LER). Here the yield of the combined 
crop is compared with the respective yield in monoculture. 
For example, corn and mungbeans are planted together.  
 
 Yield Intercropped Area needed if the crop is 

grown as single crop  

Corn 30 cavans 0.75 hectare 

Mungbean 10 cavans 0.50 hectare 

Total  1.25 hectare 
 
In this case the combined produce from one hectare would have required 1.25 
hectare if the crops had been planted as single crops. Thus the crop combination 
used the land more efficiently. In case of coconuts, the yield will usually not be 
effected by the integrated crops. (Conversely, it might even increase). Thus any 
additional crop will enhance the overall productivity. 
 
Forms of intercropping 

To plant additional crops in coconut farms is commonly understood as inter-
cropping. This refers chiefly to the integration of annual crops. In vegetable 
gardening the combination of two or more species is also called “companion 
planting”. 



 11 

If, for example, cocoa is planted in between coconut palms we may speak of 
mixed cropping. If several plants with different characteristics and requirements 
are planted together it is considered as multi-story cropping, for example the 
combination of coconut + black pepper, cacao, and pineapple. 
Effect on the coconut palms 

In the experience of many farmers the practice of intercropping has had positive 
effect on the yield of the coconut. This might be partially due to the improve-
ment in general, but as the case of cocoa shows that the coconut palm can 
directly benefit from the presence of certain crops.  

It should be noted that it would take up to four (4) years until the full effect of 
the improvements concerning the yield of the coconut palms can be felt. This is 
the time, which elapses between the initiation of a new frond combined with a 
flower. One more year passes by until the full differentiation of the tissue. 
Another year will pass until the number of female flowers is established. And 
from the time the flower opens to the harvest of mature coconuts another year 
will go by. 

5. Relevant SA principles 
When considering the diversification of coconut farms (and farms in general) it will be 
helpful to consider a few Principles observed in Nature, especially in rainforests, which 
are relevant for agriculture. The underlying idea is to learn from nature and to work 
with nature, not against it. Thus, to observe the following principles by utilizing the 
related practices will help to make the diversification process successful. While making 
plans to improve the farm farmers should keep in mind how nature operates and how 
the original environment looked like. 
 
 

Principle in Nature Guidelines for the husbandry of the land 

Principle One:  

In nature soil is always covered.  

It is necessary to maintain a cover of plants 
or plant residues on the soil surface.  

Practices: Mulching, cover-cropping, multi-
story cropping. 

Principle Two:  

There is always a diversity of plants.  

A diversity of plants or at least two species 
should grow in the field.  

Practices: Intercropping, multi-story 
cropping. 
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Principle Three:  

There is always a cycle of energy 
and nutrients.  

All available organic matter should be 
returned to the land to increase the humus 
content of the soil. Humus consumed by 
crops must be replenished. If possible, the 
cycles of energy and nutrients should be 
enhanced. 

Practices: Mulching, composting, green 
manuring, use of animal manure. 

Principle Four:  

Plants regulate the uptake of 
nutrients on their own.  

The uptake of nutrients by the plants should 
not be disturbed by applying synthetic 
fertilizer. Only the soil can be nurtured. 

Practices: Mulching, composting, green 
manuring, use of animal manure. 

Principle Five:  

The vegetation absorbs an optimum 
of sunlight.9 

The cropping systems should permit a maximal 
utilization of the sunlight by the vegetation. 

Practices: Green manuring, covercropping, inter-
cropping, multi-story cropping. 

Principle Six:  

The soil “plows” itself. 

As much as possible, the soil organisms and 
animals should not be disturbed by tillage or 
other practices. Instead, farming practices 
should contribute to a reduction of tillage. 

Practices: Green manuring, covercropping, 
planting of permanent crops, and multistory 
cropping. 

Principle Seven:  

Life is interconnected.  

Self-regulating processes among the 
interconnected species in the soil and plant 
community should be respected and if 
possible not be disturbed. 

Practices: to utilize all techniques which 
help to reduce pest and diseases, especially 
inter- and multistory cropping, crop rotation, 
choice of appropriate crops and varieties and 
proper timing of planting  

                                                 
9 Scientists estimate that one hectare of rainforest can produces about 300 tones of biomass (leaves, wood, 

fruits, roots). In a good coconut farm where a palm yields about 60 nuts per year, generates only about 14 
tons biomass. 
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6. Soil fertility management 

Before coming up with major plans to diversify a coconut farms it is necessary to think 
how soil fertility will be managed in the farm. Considering the low fertility of soils in 
coconut farms it will be crucial to improve it.  

o A first step can be the mulching of residues from the palm, like the fronds and 
the husks. Nothing should be burned in the farm. 

o Several coconut farmers practice the planting of hedgerows of leguminous 
shrubs like Flemingia, rensonii or Indigoferra anil. The farmers disclose that the 
use of mulch from the 
shrubs has contributed to a 
significant increase of 
yields, often more than 
double compared to the 
previous years. Also the 
fronds have visibly 
changed their color from 
yellowish to a healthy 
green. This method can 
also be used to improve the 
fertility of the land in 
between the palms. 
However, in farm plans the 
space needed by the shrubs 
must be allocated before 
the planting of other crops, 
especially of trees. Con-
versely, the design of the 
hedgerows should also consider the integration of trees, etc. It must be con-
sidered that most of the shrub species are not very shade tolerant. However, 
established tree crops will take over the function of creating mulch for the soil. 
 

When the hedge has reached a height of about 1.5 to 2 meters, farmers have to 
cut it back to approximately one meter. The cuttings are placed as mulch on the 
land strips between the contour lines. 

o Another option is to include green manure crops like mungbean and velvet bean 
in areas planted with annual crops. A different alternative would be to plant 
selected areas for some time with covercrops like Calapogonium, Tropical 
Kudzu and Centrosema. After the covercrop has established itself, it will cut 
and food crops can be planted. The disadvantage of this system compared to 
shrubs is that green manure and cover crops have to sown and that seeds have 
to be generated all the time. 

 

 

Dedsmodium rensonii planted in hedgerows under 
coconuts. (Pundagitan, Gov.Generoso, Davao Orr.) 



 14 

B. Developing farm diversification plans: What do we have to consider? 

1. What are the needs of the families? 
When we have the intention to diversify the farm it is useful not only to think about addi-
tional cash crops but to consider also the needs of the family. Chances are that some of the 
purchased food items could be produced in the farm and that products from the farm could 
substitute to some extent purchased items, for example vegetables can substitute to some 
degree (Vegetarians would say completely) fish and meet. Also construction materials 
could come from the own farm. 

Thus it is vital not only to ask “What I can I do to earn more?” but also “What can I do to 
save money?” and therefore “What can I produce in my farm for the family needs?” 

Why is self-reliance/self-sufficiency important? 

There are several reasons why it is important not to adopt the cash crop strategy 
promoted by the agribusiness corporations and the government. They argue that 
there is money in certain cash crops, usually called high value crops.  Government 
officials and agribusiness recommend specializing on one crop to produce 
economically. The rationale is that farmers would produce more efficiently and 
could earn more if they concentrate their efforts on one crop. This argument 
discounts the benefits of a diversified farm for the farmers as well as ecological 
aspects. The promotion of cash crops neglects the environmental (and thus the long-
term) effects of monocropping.  

In brief, to rely on one major cash crop entails enormous risk for the farmer. To 
prevent crop failure, he has to buy a lot of chemical inputs. But there is no preven-
tion against “market failure”, i.e. low prices like the case of copra or corn. The only 
possible protection is to produce several crops.  

There are several reasons why farmers should be extremely reluctant to venture to 
adhere to the agribusiness advocates. Three major concerns should not only bother 
farmers but consumers as well:  

a) The globalization of trade with agricultural products and the effect on prices; 

b)  The introduction of genetically modified crops which possibly will lead to an 
increased control of seeds by big corporations; and  

c) The uncertainties brought about by changes in global climate. 

a) Globalization of Trade 

There is a tendency worldwide that prices for agricultural commodities are 
decreasing. Farmers have to produce and sell more and more to be able to buy the 
same quantity of goods. On the other hand, many of the purchased items and 
services have also become more costly. 
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One example is the copra to (milled) rice exchange ratio. Since the seventies, most 
of the time coconut farmers could 
buy one kilo of rice for one kilo 
of copra. There were some more 
favorable years (1980 and 1985), 
when one kilogram of copra 
could buy about two kilo of rice. 
Now since mid-2000, coconut 
farmers have to sell almost 4 
kilogram of copra to buy one kilo 
of rice. The more far the family 
lives from the big cities the worse 
this ratio becomes.  

If the price of copra is compared 
with fares the picture is more drastic. In 1986, for example one kilogram of copra 
was equivalent to 8 to 10 minimum fares. Since mid 2001 the price of one kilo of 
copra is on a par with the minimum fare. 

If a farmer does not produce his own food, he relies on food bought in stores or at 
the market. As a consumer, the farmer finds himself at the end of a longer sequence 
of services for which he has to pay. Computed on a per food calorie or per gram of 
protein basis he will pay much more than he received for his produce. In this 
manner, substantial wealth moves from rural areas to the urban centers where trad-
ers, processing plants, and banks are based. One can speak of a drain of wealth; 
thus, surplus extracted from the countryside is accumulated in the urban centers. 
The debts farmers have incurred and the high interest rates aggravate the situation. 

The situation will be worsened because of the commitment of the government to 
liberalize trade with all major agricultural products. This means that cheaper 
products can be imported all the time. There are no longer special levies, duties or 
taxes on these products, which would protect the domestic market. Thus, the 
imports of cheaper commodities will mean lower prices also for the farmers here. 
One example is corn. Feed millers are now allowed to import whatever quantity 
they like. Consequently Filipino farmers will receive prices for corn, which are 
similar to those in the USA or in Thailand. In a few years from now this will also 
apply to the rice market. The effect is, that farmers here will compete with all farm-
ers elsewhere. 

b) GMOs and seeds 

In the coming years many farmers will probably be driven into new dependencies as 
they can no longer obtain cheap seeds. Big corporations like Pioneer, which sells 
hybrid corn seeds, already control the seeds of some commodities. This will worsen 
because these companies promote so-called genetically modified organisms 
(GMOs) or crops. These are said to be more productive or resistant to certain pests 
or diseases. One example is the Bt-corn, which produces a substance, which is 
poisonous for the stem borer. This will allow them to gain more control over the 
farmers. The danger is that even more traditional varieties might disappear. There is 
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not only a need to diversify farms but also to maintain a variety of seeds of all 
common crops.  

d) Global climate 

Scientists no longer deny that there is global warming. The average 
temperatures are increasing everywhere worldwide. This will result in more 
stress for most plants, more severe storms, and rising sea levels.  

The main reason for is the increasing CO2 content in the atmosphere has an 
effect like a glass cover. The sunrays enter the atmosphere of the earth, but 
a part of the heat can no longer escape to space. This leads to an increase of 
the temperature within the atmosphere of the earth. Industry and 
transportation, mainly in the northern countries, release most of the 
additional CO2. The economies depend on the exploitation and burning of 
fossil fuels (oil, gas and coal), that contain CO2. These energy resources 
have been accumulated in millions of years. Now the CO2 as part of the 
fuels is released within a few decades. Inappropriate agricultural practices, 
like the burning of crop residues add also CO2 to the atmosphere.  

The organic matter above and in the soil contains considerable quantities of 
carbon. These are much higher than those of the atmosphere are. 
Agricultural practices like plowing expose soils for longer time to wind, 
rain and sun and accelerate the non-productive decomposition of organic 
matter and humus. The humus content reduces rapidly under such condi-
tions. Humus contains about 55 percent carbon, which disappears into the 
air. 

 

However, when farmers use all possible organic matter for mulching and 
composting and plant of trees they can help to reduce the CO2 content in the 
atmosphere.  

The illustration shows a 
normal situation in the left 
side. The increasing content 
of CO2  in the atmosphere 
acts in a similar way as 
window glass. Solar 
radiation can pass through 
it. When the heat is radiated 
back to the space, the CO2 
and other green house 
gases intercept a little part 
of the energy. This leads to 
an increase of the tem-
perature - the green house 
effect.  
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Diversified farms can provide many products for the needs of the families. 

It is important to keep in mind that the diversification of farms is the only 
way to reduce the risks the climate change entails. A combination of trees, 
crops like banana and annual crops is likely to stand harsh conditions 
compared to crops in pure stand. 

 
What can possibly be produced in the farm? 

The idea is to review the list of food items regularly purchased by the family and to 
find out if one or the other item could also be produced in the farm. Of course, not 
every crop might be suited. But in general it will be worthy to add various fruit 
trees, vegetables and livestock to augment the diet of the family.  

The following options might be considered: 

o Cereals 
A good number of coconut farmers have to buy most of their staples. In 
some areas like Calinan, Davao City it is common to grow upland rice 
under coconut palms. This practice is worthy to be considered by many 
farmers. In addition corn und root crops could be grown.  

o Vegetables 
Many coconut-based household could improve their diet by intensifying the 
planting of vegetables. Although many households plant some vegetables, 
they do not plant regularly and the variety is limited. Besides, farmers run 
often out seeds. Steps to improve this situation are the establishment of 
gardens including about 10 or more kinds of vegetables, favorably native 
species adjusted to the climate and soil. Practices like companion planting 
(intercropping) and crop rotation need to be considered. Likewise the 
families need to learn about soil fertility management as well as seed 
production and storage. Although the focus should be the need of the 
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family, surpluses might generate some additional income. 

o Livestock 
Most households have only few farm animals. Usually the farms could 
accommodate more animals. Farmers can intensify poultry and pig raising 
by keeping the animals in fenced areas, if possible surrounded with a live 
fence, which provides additional fodder. The fodder like corn and root crops 
should come in the first place from the farm.  
Another option is the raising of goats for milk and meet production. To 
avoid destructions through the animals in the farm, the goats can be kept in 
a live-fenced area or in a special barn. The most productive system involves 
the establishment of a fodder garden planted with rensonii and other 
nitrogen-fixing shrubs and prolific grasses. The fodder has to be cut and 
carried to the animals (cut and carry system). Yet, the productivity is up to 
seven times higher compared to grazing. Farmers with a larger farm might 
consider raising cattle in a similar set-up. 

o Bamboo and trees 
In many cases farmers could benefit from the planting of bamboo and trees. 
The main consideration here is to have construction materials for the own 
house. 

The thrust of these endeavors should be to make the farm the “market place” for 
most needs of the family as one farmer accurately put it.  

2. Possible cash crops: 
As the income from copra or whole coconuts dwindles, most farmers will consider 
integrating additional cash crops. The following questions should be considered  

a) Which crops are tested in the area? Are there other potential crops? 

b) Is there a market (buyer) for this crop/product? Are the prices stable? Can 
the product stand the transport? 

c) What are the post harvest requirements? Does it require investing in drying 
and storage facilities?  

d) Are the soil and the environment suitable? Does this crop require the use of 
pesticide? (For example, most mango and cacao varieties are known to be 
sensitive to pest and diseases. This would entail the regular use of pesticides, 
which might upset the natural balance of insects and other creatures in the 
farm and hamper soil life.) 

Commonly grown cash crops are fruits like lanzones, mangosteen, rambutan, jackfruit, 
avocado, banana, papaya, pineapple, passion fruit and many more. 

Several kinds of vegetable are suitable for large-scale production like eggplant and 
various pepper species. Gabi and ginger are often cited cash crops in coconut farms. 

Various kinds of beans as well as peanuts can also be grown. 
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If marketing of crops is difficult of it might be worthy consider the raising of livestock 
mainly for cash and devote most of the land to fodder production. 

Hardwood trees might be considered as long-term crop. Once tall enough, the trees 
can be cut, when cash is needed. 
 

3. Opportunities of the farm 
Before planning the diversification it may be helpful to assess the opportunities of the 
farm and the immediate environment: 

a) The farm unit:  

o How are the coconut palms planted? (spacing) 

o How does the terrain look like? Are there slopes? 

o What kind of soil? Is it equally fertile or are there differences? Can it hold 
enough water? Is it saline? Its deepness? Is it easy to cultivate? 

o Is there a spring, pool, or a creek, etc? 

o Is there a riverbank, which needs to be protected? 

o Are there swampy areas? 

o Are there old trees in the farm? 

o Are there animal wallows? 

o Is the land prone to floods? 

o How is it affected during droughts? 

b) The immediate environment: What can it contribute to the diversification? 
(For example water for irrigation, organic matter for mulching, etc.) How is 
the rainfall pattern? Are there wild animals, which could be destructive?  

c) How will the environment be affected through the diversification? 
(Biodiversity, watershed improvement, soil and water conversation, reduced 
erosion, etc.) 

d) How can the soil fertility be maintained? (Hedgerows, mulching, compost, 
green manuring, use of animal manure) 

e) Interrelation of the different components: How can the products/by-products 
of the different components support the other components? For the 
discussion of this theme please see the illustration Schematic presentation of 
the interactions among major components on the following page. 
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Schematic presentation of the interactions among major components of the homestead agro-
forestry systems of Kerala, India. 

 
4.  Resources  

Before deciding on the development of the farm it should be established which are the 
resources of the family. 

a) How many family members will work in the farm? In cases of peaks, are 
there persons nearby which can be hired.  
Or, is it possible to organize a bayanihan system to get bigger tasks done?  

b) Is there a carabao in the farm? If not, can the family hire a neighbor with a 
carabao for plowing, etc. or are there small tractors for hire? 

c) Does the family have savings? If not, does it have access to loans (short and 
long term) for example from credit programs? 
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5.  Farm planning  

What else we have to consider before developing detailed farm plans? Here are some 
points: 

o It should be emphasized that a diversification of the farm will affect the whole 
family. Consequently the whole family should be involved in the planning 
process. It offers women an opportunity participate in the design as well as in 
the work in the farms. Likewise the elder children should be involved in the 
planning, as it will affect their future too. Understanding the options, they will 
hopefully more confident to continue the farm.  

o It is not necessary to diversify the whole farm at once, one can start with parts, 
still it will be helpful to have comprehensive plan. 

o In most cases farmers will wish to plant a combination of annual and perennial 
crops. One part of the farm could be reserved for cereal production and annual 
crops. Other parts could be plated to tree crops. 

o It will be helpful to learn from farmers who have started the diversification 
process earlier. 

o Competition between different crops should be avoided through proper spacing. 
(See further information in the appendix)  

o For several tree species it be possible to raise seedlings in nursery in the farm. 
This would allow to plant trees without much costs. 

o The design should help to reduce interventions like weeding in the farm in the 
long run. Therefore the design should as much as possible mimic ecological 
(natural) processes. Ideally, the crops involved should form several layers once 
matured (multistory cropping). 

o Crops that are shade tolerant should have preference. They also should not 
out-compete other crops. For annual and biennial (medium-term) crops 
succession could be planned before hand. 

o Necessary land preparation (plowing) should not disturb or harm the roots of 
the coconut palms. 

o Before transplanting seedlings, compost and mulching material should be 
available. 

o Besides the preparation of a design of the farm it is necessary to list needed 
materials as well as the works entailed and to schedule them. This will also 
provide criteria for monitoring the flow of the process. Ideally this could be 
worked out by a group of farmers with the help of an extension worker. 
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Checklist for farm planning 

1. Which of the family’s needs can be produced in the farm? 

o Crops?  If yes, which one? 

o Livestock? If yes, which one? 

2. Which cash crops are considered? 

o Annual crops 

o Trees 

o Livestock 

3. What are the requirements?  

o Annual crops: Is the soil suited? Is the plant shade tolerant? Climate? 

o Trees: Is the soil suited? What is the shape of the root? Is it shade tolerant? 
Climate requirements? 

o Livestock: Are there suited spaces for barns? Can all the necessary fodder 
be grown in the farm? Will it be necessary to establish a feed garden? If yes, 
how big? 

4.  What are resources of the family? 

o How many members will work in the farm in future? 

o Can additional labor be hired? 

o Is there a carabao or can it be hired? 

o Has the family savings or can it access to reasonable (long term) loans? 

5.  What will be the sequence of the works? What are the materials needed? 
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Appendices 

Fruit Crops with potential as intercrops with coconut palms  
 

Local Name English 
Name 

Spacing 
(meter) 

Anonas Anonas  

Atis Atis- 4-6 

Avocado Avocado 8-10 

Bayabas Guava 5-7 

Balimbig Balimbing 5-7 

Camito Starapple 10-12 

Chico Chico 6-10 

Dayap Lima  

Duhat  Java plum 12-16,  
8-10 

Durian Durian 10-12 

Guayabano Soursop 4-7 

Kalamsi Calamansi  

Kamansi Seeded 
breadfruit 

 

Kamias Camias 5-7 

Langka, 
Nangka 

Jackfruit 8-10 

Lanzones Lanzones 5-7 

Mabolo, 
Talang 

Mabolo 10-12 

Makopa Macopa 8-10 

Mangosteen Mangosteen 7.5; 8-10 

Marang, 
Uloy 

Marang 12-14 

Papaya Papaya 3 x 3 

Pasion Passion fruit   

Pinya Pineapple 0.3 x 0.6x 
0.9 

Rambutan Rambutan 9; 8-12 

Rimas Breadfruit 12-14 

Saging Banana  

Santol Santol 8-10 

Sineguelas Mombin, 
Ciruela 

7-9 

Suha, 
Bungon 

Pommelo  

Tiesa Tiesa 5-6 

 
Annual Crops suited for intercropping under coconut 
 

Arrowroot 

Bush sitao 

Cassava 

Corn 

Eggplant 

Gabi 

Hot pepper 

Mungo 

Peanut 

Ramie 

Sorghum 

Soybean 

Sunflower 

Sweet Pepper 

Sweet potato 

Tapilan 

Upland rice 

 

and various other 
vegetables
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What a farmer-family buys in the market  (Year 1991)10 
 
from a survey conducted to determine the average food consumption of a 

farmer family of six (6) in a month 

Table 1 shows the common monthly food expenses of an average farmer-
family with 4 children.  It is an irony that farmers buy their cereals and vegetables 
in the market.  Some of the items listed in Table 1 can be produced in their farms 
and therefore could generate savings.  The items listed below constitute 60 
percent of the average monthly food expenses of the average farmer-family. 

Table 1  

Items                     Volume                 Cost (in Peso) 
________________________________________________________________ 

 1. Cereals (Rice/Corn)   85 kilograms        710.00 
 2. Salted Fish             2  kilograms          54.00 
 3. Dried Fish              3.2  kilograms      112.00 
 4. Fresh Fish              4.5  kilograms      135.00 
 5. Meat                    1.5  kilograms          75.00 
 6. Canned Fish             7  tin cans              35.00 
 7. Soy Sauce               2  kilograms           21.20 
 8. Seasoning               6  packs                  7.80 
 9. Match                   12 packs              15.00 
10. Vinegar                 2 bottles                5.50 
11. Sugar                   3 kilograms           45.75 
12. Cooking Oil             2.5  kilograms        25.50 
13. Milk                     4  cans                 79.00 
14. Tomatoes                5    kilos                20.00 
15. Ginger                  1.5  kilos                22.50 
16. Onions                                 26.00 
17. Mungbeans              2.75 kilos                49.50 
18. Stringbeans             4    kilos                28 .00 
19. Eggplant                2    kilos                14.00 
20. Garlic                   1    kilo                 50.00 
21. Squash                  2    kilos                15.00 
22. Kangkong                4    kilos                  4.00 
23. Cabbage/Pechay        3    kilos                21.00 
24. Bitter Gourd            3.5  kilos               29.75 
25. Others                                                 30.00 
                          Total . . . . . . .            P 1,630.50 

                                                 
10 based on a survey undertaken in several communities in Davao del Norte and Davao Oriental in 1991. 
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Table 2:   

Food items listed in Table 1, which families could possibly produce in their farms.  
 

 Items                    Volume                 Cost 
___________________________________ 
 

 1. Cereals        85    kilograms     710 

14. Tomatoes           ` 5    kilos             20 

15. Ginger               1.5  kilos               26 

17. Mungbeans         2.75 kilos             49.50 

18. Stringbeans          4    kilos             28 

19. Eggplant                2    kilos             14 

20. Garlic                     1    kilo              50 

21. Squash                   2    kilos             15 

22. Kangkong                4    kilos              4 

23. Cabbage/Pechay     3    kilos             21 

24. Bitter Gourd               3.5  kilos             29.75 

25. Others                                            30 

                   Total     P 1,019.75  

_______________________________________________________ 

How much remains for the farmers?  (Example: West Germany) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Of every currency 
unit spent by 
consumers for 
food an ever 
smaller share was 
obtained by the 
farmers. The share 
reduced from 55 
percent in 1950 to 
20 percent in 1980 
while traders, food 
processors and 
retailers increased 
their share signifi-
cantly. Similar 
developments  
happen also in the 
Philippines. 

 



 27 

“Exchange rate” of Copra and Milled Rice 
 
(On per kilo basis) 
 
 
 
 
 
 

      Copra       Milled Rice 

      Between 1978 and 1990 usually 1 : 1 

 
 
 
 
 
 

        Copra             Milled Rice 

1980 and 1984 were good years: 1 : 2. 

 

 

 

 

 

Copra                      Milled Rice 

 The situation year 2000 and 2001:  4 : 1. 
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Combinations of intercropping and multistory cropping  
practiced in the provinces Batangas, Cavite, Laguna, and Quezon. 
  

1. coconut + papaya + ampalaya + upo + patola + paminta 

2. coconut + pineapple + gabi + ubi + cacao 

3. coconut + sitao + green corn + banana + lansones 

4. coconut + gabi + sayote + mongo + papaya + jack fruit 

5. coconut + ampalaya + upo + patola + squash + banana + caca0 

6. coconut + pineapple + sitao + egg plant + ubi + gabi + sweet potato + 

                    patola +  guava 

7. coconut + pineapple + sitao + ginger + paminta 

8. coconut + rice + green corn + mongo + guyabano 

9. coconut + gabi + sweet potato + ubi + papaya + guava 

10. coconut + gabi + sweet potato + ubi + lansones  

11. coconut + sitao + ampalaya + squash + papaya + cacao 

12. coconut + pineapple + patola + upo + sitao +chico 

 

From: Farming Systems and Soil Resources Institute, Coconut-based farming systems,1984, p 69. 
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Multistoried Sequential Cropping (Cavite Model) (from IIRR Agroforestry Kit 1990) 
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