
TECHNOLOGIES AND R&D DIRECTIONS TOWARDS 

ECONOMIC OPPORTUNITIES

Dr. Pons Batugal
President, Farmers Community Development 

Foundation International (FCDF)
Chairman, Technical Working Group

International Coconut Community (ICC) 

PCA National Coconut RDE Summit
ATI Main Function Hall

Agricultural Training Institute, Philippines
11-12 December 2019



SUGGESTION

Change Research and Development (R&D)

To

Research For Development (R4D)
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Asian and Pacific Coconut Community 4



Coconut : The Tree of Life
Multi-purpose uses of the coconut 

1.        Food and Non-food 

2. Oleochemical

3. Nutraceutical

4. Cosmeceutical

5. Pharmaceutical 

6. Health and wellness 

7. Environment services

8. Biofuel industries
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Coconut High-Value Products

Source: International Coconut Community 6



Challenges confronting 
researchers The Farmer: 

ÅHe is poor

ÅHe is not earning enough

ÅLow farm productivity and 
profitability

The Processing industry

ÅInadequate raw materials

ÅCoconut industry sustainability is 
threatened

What can research do 
to help the coconut 
farmer?

What can research do 
to  help the processing 
industry?
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Present Situation

Farmers:
ÅSmallholders, tending 1-2 ha

ÅEarning PhP20,000/ha/yr from 
copra

ÅIn many cases, he does not own 
the land

ÅNot bankable by the formal 
banking sector

ÅNo access to technology, capital 
and market

ÅLow farm productivity and 
profitability

If he does not earn more, he will 
not plant more coconuts

Processing industry:
ÅRaw materials are lacking, 

more so in the next 5-10 years

ÅMany factories are operating 
below capacity

ÅSenile palms need to be 
replanted urgently; otherwise 
we lose the industry

ÅReplanting constrained by lack 
high-quality planting materials

ÅOrganic coconut certification 
too expensive

ÅFreight cost very expensive, not 
competitive

Farmers Community Development Foundation International
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Increase 
yields

1

Optimize 
production 
costs

2

Reduce 
field 
losses

3

Reduce 
posthar-
vest 
losses

4

Obtain a 
fair 
market 
price

5

Make 
project 
socially 
acceptable

6

Make 
project 
environ-
mentally  
safe

7

Strategies to increase farmer productivity,  
profitability and sustainability 
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What can research do to help the coconut farmers?

Farmers Community Development Foundation International10

1. Develop strategies for achieving food and income security 

in every homeάSAPAT Na Pagkain at Kita sa bawat

tahananò

He should produce his food so he does not use his hard-

earned money to buy food

2. Conduct research to produce and deploy strategies for 

increasing coconut farm productivity and farmer profitability

Å Increase yields/farm productivity

Å Reduce/optimize production costs

Å Reduce field and postharvest losses

Å Obtain a fair market price for his produce

Å Make projects socially acceptable

Å Make projects environmentally safe



What can research do to  help the 
processing industry?

Farmers Community Development Foundation International
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a) Develop technologies and strategies that can  
produce adequate raw materials

b) Develop strategies to promote replanting and area 

expansion

c) Develop and promote compliance to quality 
standards

d) Policy studies that promote farmer-private sector 

collaboration 

e) Promote innovative science-based technologies

and strategies that are doable, affordable and

sustainable for the coconut farmers to do
processing (SMEs)



HOW DO YOU INCREASE YIELDS?
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Situation 

No. Fruits per Tree per year
(FCDF survey, 2017)

Philippines India
Sri 

Lanka
Ivory 
Coast

1. Traditional varieties 60 100 48 50
3  Hybrids 150 150 150 150
4. Hybrids +  modern 
technologies

250 250 300 300



Increasing coconut yields through innovative 
science-based technologies

ÅTraditional varieties produce 50-60 fruits/tree/year

ÅIn the next 5-10 years,  buyers will only buy coconut food products  from 
organically grown coconuts 

ÅYields of standing traditional varieties can be increased  by 75-100%

ÅUse of early-bearing  (3-4 years instead of 6-7 years) and high-yielding 
varieties (TacunanGreen Dwarf, CatiganGreen Dwarf, BaybayTall) can 
yield 75-100% compared to the traditional varieties) 

ÅHigh yielding hybrids can produce  yields  of up to 150  fruits/tree/year

ÅUse of hybrids and innovative science based technologies can produce 
yields of up to 250-400 fruits/tree/year .

ÅGood planting materials can also be sourced from through  selection: 
tagging high-yielding palms which are tapped as source of seednutsto 
propagate

If the farmer does not earn more, he will not plant more coconuts

We should help increase the income of the coconut farmer
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Innovative science-based technology;
Plant high yielding varieties

DWARF                           DWARF HYBRID

14
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List of Philippine high-yielding varieties and hybrids

Source: Philippine Coconut Authority 15

Name
Ave. number of 

fruits/palm

Number of 

nuts/ha

Yield in copra 

terms (MT/ha)

Other 

characteristics

VCO yields (L/ha)

Other 

characteristics

% MCFA

Varieties

Laguna Tall 72 12,799 3.5 629.2 63.81

Bago Oshiro 

Tall
73 14,580 4.3 659.1 67.87

Baybay Tall 144 15,419 5.0 857.1 62.39

Tagnanan Tall 60 12,825 4.0 669.0 67.90

Tacunan

Green Dwarf
99 26,724 6.1 648.1 68.12

Catigan Green 

Dwarf
74 15,732 3.3 654.7 62.47

Hybrids

PCA15-1 

(CATD x 

LAGT)

117 15,849 4.0 657.2 68.38

PCA15-2 

(MRD x TAGT)
155 20,972 6.0 756.4 72.19

PCA 15-3

(MRD x BAYT)
144 21,968 6.0 995.3 63.17

PCA 15-13

(MRD x LAGT)
144 19,492 6.0 --- 60.59



List of Philippine high-yielding varieties and hybrids

Source: Philippine Coconut Authority 16

Name
Ave. number of 

fruits/palm

Number of 

nuts/ha

Yield in copra 

terms (MT/ha)

Other 

characteristics

VCO yields (L/ha)

Other 

characteristics

% MCFA

PCA 15-4

(CATD x TAGT)
119 16,090 5.0 --- 73.13

PCA 15-5

(CATD x 

BAOT)

124 16,673 5.0 --- 68.24

PCA 15-6

(CATD x PYT)
125 16,867 4.0 --- 67.00

PCA 15-7

(MRD x PYT)
127 17,764 4.0 --- 67.92

PCA 15-8

(TACD x 

BAOT)

127 17,832 6.0 934.2 73.31

PCA 15-9

(TACD x TAGT)
128 17,295 6.0 751.1 70.33

PCA 15-10

(TACD x LAGT)
138 18,594 5.0 --- 70.97

PCA 15-11

(TACD x RIT)
122 18,552 6.0 --- 68.71

PCA 15-12

(TACD x WAT)
119 18,131 4.0 --- 67.63



Coconut tissue culture technology: Claimed to  
produce up to 10,000 seedlings from a single plumule

Source: Carlos Oropeza,CICY, 
Mexico
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Vitroplants ready 
for 

acclimatizationZygotic 
embryo

Embryogenic

callus
Callus with
embryos

Germination

Secondary somatic  

embryogenesis
Multiplication

SHOOT

Vitroplants ready 
for 

acclimatizationZygotic 
embryo

Embryogenic

callus
Callus with
embryos

Germination

Secondary somatic  

embryogenesis
Multiplication

SHOOT



Increase farm productivity: intercropping
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Mangosteen Banana Coconut



Increase farm productivity: High value intercrops
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Lanzones Durian



Reduce production costs: Apply affordable 
organic fertilizers and soil ameliorants

Farmers produce ƻǊƎŀƴƛŎ ŎƻŎƻƴǳǘ ά.ȅ 5ŜŦŀǳƭǘέ

Because farmers cannot afford to buy expensive fertilizers

The coconut extracts huge amounts of nutrients which needs to be 
replaced. Otherwise, yields will decline.

We need to apply organic fertilizer and soil amendments which 
farmers can afford, to replace nutrients absorbed by the coconut.

Farmers Community Development Foundation International 20



Nutrient Removal from Different Parts of the 
Coconut Palm Yielding 7,500 nuts/ha

Farmers Community Development Foundation International 21

Part Removal (kg/ha/year)

N P K Mg

Inforescence 7.9 1.9 16.3 3.2

Fronds 33.4 3.3 43.6 20.3

Nut water 0.3 0.1 3.3 0.1

Shell 1.8 0.1 3.1 0.2

Kernel 19.9 2.8 10.5 1.6

Husk 10.6 1.2 63.2 2.5

Total 73.9 9.3 139.9 27.9

Equivalent (kg)
Urea -
160 ERP - 71 MOP - 279

Dolomite -
232

ERP = EppawalaRock Phosphate ; MOP = Muriate of Potash

Source : Somariet al., 2003



Reduce production costs: Apply affordable 
organic fertilizers and soil ameliorants

1. Use of Mucunabractaetaevergreen covercrop
ÅFixes into the soil up to 250 kg nitrogen per hectare per year
ÅIt kills all weeds, conserves moisture,  makes soil moist and fertile 

and prevent erosion. 
ÅOnly 4 seeds are  planted  per tree costing about  Php8 

(Php1,200/ha).  
ÅPlant it once on your life.
2. Apply Mycorrhizafungus 
ÅA concoction of 12 Mycorrhizaraces 
ÅIncrease the Cation Exchange Capacity  (CEC) of the soil 
ÅConvert  unavailable residual nutrients into available form
ÅIt costs Php10  per tree to apply (Php1,500/ha). 
ÅApply it only once in your life.

Farmers Community Development Foundation International 22



Reduce production costs: Apply affordable 
organic fertilizers and soil ameliorants

3. Apply an organic  Bioyodal, a soil ameliorant 

ÅContains 14 macro and micronutrients from crushed rock 

ÅYou only apply ½ kg per tree, costing Php8 per tree (Php1,200 
/ha).  

ÅApply it only every other 3 years. 

4. Apply coconut coir dust/peat  from the coconut husk 

ÅHigh (8%) in potassium. 

ÅK needed  for flowering and fruiting

ÅCoir dust holds water up to 8x its volume

ÅApply it over the roots around the tree from dehuskednuts 
every harvest. 

Farmers Community Development Foundation International 23
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Reduce Cost of Production: Covercrop

Farmers community Development Foundation International 25



Reduce Field Losses: Practice integrated pest 
management

26
Brontispa Coconut scale insect



Reduce Post Harvest Losses: 
Attain quality   standard

Farmers community Development Foundation International
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White copra .Ǌƻǿƴ ά5ƛǊǘȅέ ŎƻǇǊŀ



Obtain a fair market price: Diversify to high value 
products

28

High- value 
coconut

water



Obtain a fair market price: Diversify to high value 
products

29

High- value 
organic
coconut
products
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Coconut sap sugar
(5X the price of cane sugar)Aminos

(3X the 
profitability 
of coconut 
sugar)



Coconut chips
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Social Acceptability: Sufficiency in food,
nutrition and income 

Coconut farmers should be supported to establish Food 
Gardens in every households so that they do not use hard-
earned money to buy food
%ØȢ  Ȱ3!0!4 na pagkain at Pangkabuhayan ÉÎ ÅÖÅÒÙ ÈÏÍÅȱ ÐÒÏÊÅÃÔ

1. A Food Garden in every home

2. A fruit tree in every home

3. Production and use of organic fertilizer in every home

4. Native chicken/ ducks/ small animals in every home 

5. Food Security Garden in every community

Farmers Community Development Foundation International



Social Acceptability: Sufficiency in food,
nutrition and income 

( EgΦ ά{!t!¢έ tǊƻƧŜŎǘ ƛƴ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎ)

1. A Food Garden in every home

2. A fruit/orchard in every home

3. Production and use of organic fertilizer in every home

4. Native chicken/ ducks  in every home 

5. Food Security Garden in every community

Farmers Community Development Foundation International
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Guiuan, Philippines 2014
After Typhoon Yolanda



Dipolog City, 2014



Sogod, Southern Leyte, 2014


