
Comprehensive Agroforestry Development Plan (CADP)

TABLE OF CONTENTS

1 Introduction
…..……………………………………………………………………………………………………...
1

2 Objectives
………………………………………………………………………………………………………………

2
General Objective

………………………………………………………………………………………………….. 2
Specific

………………………………………………………………………………………………………………
….. 2

3 Area Description
……………………………………………………………………………………………………. 3

3.1 Location
……………………………………………………………………………………………………. 3

3.2 History of the area
……………………………………………………………………………………. 4

3.3 Topography
………………………………………………………………………………………………. 4

3.4 Slope
………………………………………………………………………………………………………….
4

3.5 Drainage
…………………………………………………………………………………………………… 5

3.6 Climate
……………………………………………………………………………………………………… 6

3.7 Geology of Soil
…………………………………………………………………………………………. 6

3.8 Vegetation and Forest Cover
……………………………………………………………………. 6

3.9 Forest Resource Data
……………………………………………………………………………….. 6

3.9.1 Flora
…………………………………………………………………………………………….. 6

3.9.2 Fauna
…………………………………………………………………………………………… 7

3.9.3 Relevant information on the different land cover types
encompassing the JVA area

…………………………………………………………. 8
3.9.3.1 Open Forest

……………………………………………………………………. 8

i



Comprehensive Agroforestry Development Plan (CADP)

3.9.3.2 Brush/Shrub Land
…………………………………………………………… 9

3.9.3.3 Annual Crop
……………………………………………………………………. 9

3.9.3.4 Perennial Crop
………………………………………………………………… 10

3.9.3.5 Inland Water
…………………………………………………………………… 10

3.10 Demographic and socio-economic condition of the community ……………….              10
3.10.1 Polpulation

…………………………………………………………………………………… 10
3.10.1.1 Barangay Candawaga

…………………………………………………….. 10
3.10.1.2 Barangay Culasian

………………………………………………………….. 10
3.10.1.3 Barangay Ransang

………………………………………………………….. 11
3.10.2 Household population by barangay and the average household

size in 2018
………………………………………………………………………………….. 11
3.10.3 Population composition by school age and sex for year 2018 ………. 11
3.10.4 Dialect

………………………………………………………………………………………….. 11
3.10.5 Socio-economic condition

…………………………………………………………… 11
3.10.6 Potential tourism site

…………………………………………………………………… 12
3.10.7 Status on the production and consumption of basic food items

within the Municipality of Rizal
……………………………………………………. 12

3.11 Infrastructure and utilities
………………………………………………………………………… 13

3.11.1 Roads
…………………………………………………………………………………………… 13

3.11.2 Barangay Halls
……………………………………………………………………………… 13

3.11.3 Schools
………………………………………………………………………………………… 14

3.11.4 Health Care Unit/Basketball Court/Solar Dryer/Covered
Court/Church

………………………………………………………………………………. 14
3.11.5 Bridges

……………………………………………………………………………………….. 14
3.11.6 Processing Facility

………………………………………………………………………. 14
3.11.7 Waste Management Facility

……………………………………………………….. 14

i



Comprehensive Agroforestry Development Plan (CADP)

3.11.8 Telecommunication Facilities
……………………………………………………… 15

3.11.9 Electricity
……………………………………………………………………………………. 15

3.11.10 Water Facilities
…………………………………………………………………………… 15

3.12 Environmental Information
……………………………………………………………………… 15

3.13 Security
……………………………………………………………………………………………………. 16

4 Development Plan
………………………………………………………………………………………………… 16

4.1 General Strategy
………………………………………………………………………………………. 16

4.1.1 Choice of species
…………………………………………………………………………. 17

4.1.1.1 Choice of species for the hybrid coconut plantation ………. 17
4.1.1.2 Choice of species for forest tree plantation &

Enrichment………………………………………………………………
……… 17
4.1.1.3 Choice of species for the production of

agricultural crops
……………………………………………………………. 19
4.1.1.3.1 Perennial and annual crops …………………………………………..
19

4.1.2 Silviculture for all product categories …………………………………………..
19

4.1.2.1 Hybrid coconut plantation ………………………………………………
19
4.1.2.2 Forest tree plantation

…………………………………………………….. 20
4.1.2.3 Agricultural crops

…………………………………………………………… 22
4.1.2.4 Inland water

…………………………………………………………………… 22
4.1.3 Annual Development Program for All Product Categories …………… 22

4.1.3.1 Areas to be developed and the activities relative to the
hybrid Coconut Plantation ………………………………………………
22

4.1.3.2 Areas to be developed and the activities relative to the
development of forest tree plantation and
implementation of enrichment planting ………………………….

24
4.1.4 Development along inland water .………………………………………………..
28
4.1.5 Amendment/Plan Revision

.…………………………………………………………. 28

i



Comprehensive Agroforestry Development Plan (CADP)

4.2 Boundary Delineation and Maintenance
…………………………………………………………. 28

4.2.1 Infrastructure Development
……………………………………………………….. 28

4.2.2 Field Office, Nursery and Related Facilities …………………………………..
29

4.2.3 Proposed improvement within the JVA area ………………………………..
29

4.2.4 Permanent Improvements
………………………………………………………….. 30

4.2.4.1 Roads and Irrigation canals ……………………………………………..
30
4.2.4.2 Irrigation canal

……………………………………………………………….. 31
4.2.5 Temporary improvements

…………………………………………………………... 31
4.2.5.1 Workers camp

………………………………………………………………… 31
4.2.5.2 Look-out towers

……………………………………………………………… 31

5 Nursery Operations/Nursery Work Program
…………………………………………………………. 32

5.1 Seedling production for the Hybrid Coconut Plantation …………………………...
32

5.1.1 Seed Procurement
………………………………………………………………………. 32

5.1.2 Nursery Operations
…………………………………………………………………….. 32

5.1.3 Seedbed Preparation
………………………………………………………….……….. 32

5.1.4 Sowing of Seed Nuts
……………………………………………………………………. 33

5.1.5 Sorting or grading of nuts for removal from the seedbeds ………….. 33
5.1.6 Pricking-Off of Seedlings

……………………………………………………………... 33
5.1.7 Soil Mixing and Bagging

………………………………………………………………. 33
5.1.8 Seedlings at Hardening Bed

…………………………………………………………. 33
5.1.9 Culling of Seedlings (after pricking-off based on germination

monitoring)
…………………………………………………………………………………. 33
5.1.10 Seedling Disposal

………………………………………………………………………… 33
5.2 Hybrid coconut plantation seedling requirements ……………………………………

34

i



Comprehensive Agroforestry Development Plan (CADP)

5.3 Seedling production for the Forest Tree Plantation ………………………………….
34

5.3.1 Seed Procurement
………………………………………………………………………. 34

5.3.2 Nursery Operations
…………………………………………………………………….. 34

5.3.2.1 Seedbed Preparation
……………………………………………………... 34

5.3.2.2 Collection and potting or bagging of soil ………………………...34
5.3.2.3 Sowing of forest tree seeds …………………………………………….

35
5.3.2.4 Sorting or grading of seedlings for removal from the

Seedbeds
……………………………………………………………………….. 35
5.3.2.5 Pricking-off of seedlings ………………………………………………….

35
5.3.2.6 Seedlings at Hardening Bed …………………………………………….

35
5.3.2.7 Culling of Seedlings (after pricking-off based on

germination monitoring) ………………………………………………...
35
5.3.2.8 Seedling Disposal

……………………………………………………………. 35
5.3.3 Forest tree plantation seedling requirements ……………………………..

35
5.3.3.1 Enrichment planting seedling requirements ……………………. 36
5.3.3.2 SALT model seedling requirements ………………………………….

36

6 Plantation Establishment and Maintenance
.………………………………………………………… . 37

6.1 Hybrid Coconut Plantation Establishment and Maintenance ……………………. 37
6.1.1 Clearing/Brushing

……………………………………………………………………….. 37
6.1.2 Establishment of Baseline
……………………………………………………………. 37
6.1.3 Alignment and Staking

………………………………………………………………... 37
6.1.4 Planting Design (based on the Philippines Coconut Authority

(PCA) recommendation)
……………………………………………………………... 37

6.1.4.1 Triangle Method for Flat Area ………………………………………...
37

6.1.4.2 Triangle Method for Sloping/Slanting Area …………………….. 37
6.1.5 Holing

………………………………………………………………………………….……... 38
6.1.6 Pit-Hole Filling

…………………………………………………………………….………. 38

i



Comprehensive Agroforestry Development Plan (CADP)

6.1.6.1 Application of Organic Filling Material on the Pit-Holes ….. 38
6.1.7 Planting the seedling

…………………………………………………………………... 39
6.1.8 Planting of Cover Crops

……………………………………………………….......... 39
6.2 Establishment and Maintenance of the Plantation of Forest Trees ………….. 39

6.2.1 Land Preparation
…………………………………………………………………......... 39

6.2.2 Establishment of Baseline
…………………………………………………………... 39

6.2.3 Alignment and Staking
………………………………………………………………... 39

6.2.4 Planting Design
………………………………………………………………………….... 39

6.2.4.1 10m by 10m spacing
………………………………………………………. 39
6.2.5 Holing

………………………………………………………………………………………….. 40
6.2.6 Pit-Hole Filling

…………………………………………………………………………….. 40
6.2.6.1 Application of Organic Filling Material on the Pit-Holes ….. 40

6.2.7 Planting the seedling
………………………………………………………….……….. 40

6.2.8 Forest Tree Plantation Protection and Maintenance and
Protection

……………………………………………………………………………………
40

6.3 Cultivation and maintenance of Agricultural Crops ………………………….……
41
6.4 Planting/Development Schedule

………………………………………………………………. 43

7 Plantation Maintenance and Protection
……………………………………………………………….. 44

7.1 Maintenance and Protection of Hybrid Coconut Plantation …………………….. 44
7.2 Maintenance and Protection of the Forest Trees Plantation ……………………. 45

7.2.1 Maintenance and Protection of Forest Trees Plantation ……………...
45
7.3 Forest Protection

……………………………………………………………………………………... 46
7.4 Maintenance and Protection of Agricultural Crops …………………………………..

47
7.4.1 Watering and weeding

………………………………………………………………... 47
7.4.2 Top dressing (fertilizer application) ……………………………………………..

47

i



Comprehensive Agroforestry Development Plan (CADP)

8 Harvesting and Transport
…………………………………………………………………………………….. . 48

8.1 Harvesting and transport of produce from the hybrid coconut plantation... 48
8.1.1 Harvesting of Tender Nuts

…………………………………………………………... 48
8.1.2 Harvesting of Mature Nuts for VCO ……………………………………………..
48
8.1.3 Harvesting of Coconut Sap

………………………………………………………….. 49
8.1.3.1 Harvesting techniques

……………………………………………………. 49
8.1.4 Piling and hauling or transporting of nuts and sap harvested

from LFPC plantations to the processing facility…………………………...
49

8.1.4.1 Transportation of Nuts …………………………………………………...
49

8.1.4.2 Transportation of Sap ……………………………………………………..
49

8.2 Harvesting at Forest Tree Plantations
.……………………………………………………... 49

8.2.1 The Harvesting Process
……………………………………………………………......... 50
8.3 Harvesting of agricultural crops

……………………………………………………………….. 50
8.3.1 Harvesting Processes

…………………………………………………………………... 51
8.3.2 Harvesting Methods

……………………………………………………………………. 51
8.3.2.1 Harvesting of leafy vegetables ………………………………………..
51
8.3.2.2 Harvesting of grain and seed crops ………………………………...

52
8.3.2.3 Harvesting of Vegetable Crops ………………………………………..
52

8.4 Harvesting of fruits of fruit bearing trees ………………………………………………….
53

8.4.1 Important considerations in harvesting fruits of
fruit bearing trees

……………………………………………………………………….. 53

9 Coconut Processing and Packaging
……………………………………………………………………….. 53

9.1 Processing of virgin coconut oil
……………………………………………………………….. 53

9.1.1 Cold extraction processes
……………………………………………………………. 54

9.1.2 Chilling, freezing and thawing method ………………………………………...
55

i



Comprehensive Agroforestry Development Plan (CADP)

9.1.3 Centrifugation method
……………………………………………………………….. 55

9.1.4 Fermentation method
………………………………………………………..…….... 55

9.1.5 Aqueous enzymatic extraction method ……………………………………….
56

9.1.6 Hot extraction process
………………………………………………………………... 56
9.2 Coconut sap sugar production

………………………………………………………………………... 56
9.2.1 Conversion of sap into syrup

……………………………………………………….. 56
9.2.2 Conversion of syrup into granulated sugar …………………………………..

57
9.2.3 Sieving and drying of coconut sap sugar ………………………………………

57
9.2.4 Removal of unfit raw material

……………………………………………………… 57
9.2.5 Control of pest and other contaminants ………………………………………

57
9.2.6 Packaging

…………………………………………………………………………………….. 57
9.2.7 Handling, storage and transport …………………………………………………..

57
9.2.8 Equipment and utensils

……………………………………………………………….. 58

10 Yield and Production
…………………………………………………………………………………………….. 58

10.1 Yield per hectare and yield projection for all products ……………………………..
58

10.1.1 Whole matured nuts
………………………………………………………….……….. 58

10.1.2 Coconut sap
………………………………………………………………………………… 58

10.1.3 Forest trees
……………………………………………………………….………………… 59
10.2 Financial analysis/projected cash flow

………………………………………..……………. 59

11 Monitoring and Quality Control
……………………………………………………………………………. 62

11.1 Project’s implementation monitoring
……………………………………….……………… 62

11.2 LFPC’s internal monitoring and evaluation ………………………………………………..
62

11.3 Managerial strategies to ensure efficiency of the Company’s

i



Comprehensive Agroforestry Development Plan (CADP)

workforce
…………………………………………………………………………………………………

62
11.4 Corporation’s strategy to ensure quality management, quality service,

and quality production
…………………………………………………………………………….. 63

12 Forest Management and Records Systems
…………………………………………………………… 64

12.1 Demarcation of the hybrid coconut plantation ………………………………………...
64

12.2 Records management
………………………………………………………………………………. 64

13 Market and Utilization
…………………………………………………………………………………………… 65

13.1 Market information
………………………………………………………………………………….. 65

13.2 Utilization
…………………………………………………………………………………………………. 66

13.3 Description of the identified market, demand, existing supply, and
the would-be gap on the existing supply ………………………………………………….
66

13.4 Related trends vis-à-vis the demand and supply of organic coconut
syrup, coconut sugar, virgin coconut water extracted from the 2016-2024
Transparency Market Research (TMR) .……………………………………………………

67
13.4.1 Coconut syrup

…………………………………………………………………………….. 67
13.4.2 Coconut sugar
…………………………………………………………………………….. 68
13.4.3 Virgin coconut water

…………………………………………………………………… 69

14 Community Involvement/ Development
……………………………………………………….......... 71

15 Organization
…………………………………………………………………………………………………………

72
15.1 Company Organization

…………………………………………………………………………….. 72
15.2 Project Organization

………………………………………………………………………………… 72

16 Financial Aspects
…………………………………………………………………………………………………… 72

16.1 Costing’s including assumptions for the nursery operation for a 1 hectare

i



Comprehensive Agroforestry Development Plan (CADP)

coconut plantation
……………………………………..……………………………………………. 72
16.2 Costs

………………………………………………………………………………………………………..
74

16.2.1 Development cost
……………………………………………………………….……… 74

16.2.1.1 Cost for coconut seedling and forest tree Seedling
production including inputs for perennial and annual   crops
……………………………………………………………………………
. 74

16.2.1.2 Plantation Establishment
……………………………………………... 75

16.2.1.3 Post Development Phase    (Protection and
Maintenance)

………………………………………………………………. 76
16.2.1.4 Boundary delineation and Forest protection ………………..

76
16.3 Sources of Finance
…………………………………………………………………………………… 77
16.4 Returns

…………………………………………………………………………………………………….
77

16.5 Financial analysis
……………………………………………………………………………………… 78

16.6 Sensitivity Analysis
…………………………………………………………………………………… 78

17 Cost/Benefit
………………………………………………………………………………………………………….

79
17.1 Community Cost Benefit

………………………………………………………………………….. 79
17.1.1 Community costs

………………………………………………………………………... 79
17.1.2 Community Benefits

……………………………………………………………………. 79

18 Environmental Cost Benefit
…………………………………………………………………………………. . 80

18.1 Environmental Costs
………………………………………………………………………………… 80

18.2 Environmental Benefits
……………………………………………………………………………. 80

19 Annexes
………………………………………………………………………………………………………………
… 81

i



Comprehensive Agroforestry Development Plan (CADP)

19.1 Maps
…………………………………………………………………………………………………………
81

19.1.1 General location with technical descriptions (survey data) …………. 82
19.1.1 Different Thematic Maps

Topographic Map
………………………………………………………………………… 83

Slope Map
…………………………………………………………………………………… 84

Land Use Cover Map
.………………………………………………………………….. 85
19.1.3 Map Showing Rivers/Creeks

………………………………………………………... 86
19.2 20 % Tree inventory

…………………………………………………………………………………. 87
19.2.1 Area sampled of tree inventory …………………………………………………...

88
19.2.2 Inventory Report

…………………………………………………………………………. 90
19.2.2.1 Tree Inventory Tally Sheet ……………………………………………..

93
19.2.3 Panoramic View photographs and Geo-Tagged photographs of

Timber Inventory, survey of Inland water and demarcation of 20
meters area at both sides from river bank within the Upland
Agroforestry Project

…………………………………………………………………….           149
19.3 Biodiversity Assessment of Center for Conservation Innovation (CCI) ……...           154
19.4 Organizational Chart

…………………………………………………………………………………           156
19.5 Summary of plans and schedules indicating all activities and physical

Targets for the 25-year duration of the JVA ……………………………………………..
.          157

List of Tables

Table 1 Slope Per Barangay
………………………………………………………………………………………………. .
4

Table 2. A distribution of Slopes Ranges in the Municipality of Jose P. Rizal,

Palawan, 2006
………………………………………………………………………………………………………. 5

i



Comprehensive Agroforestry Development Plan (CADP)

Table 3. Area of the buffer zone of the principal rivers in the JVA area ……………………………….
5

Table 4. Breakdown of the different physical aspect and land use classes of the JVA area .. ..
6

Table 5. Conservation status of birds surveyed
…………………………………………………………………. ... 7

Table 6. The CCI’s personnel involved in the biodiversity assessment ………………………………….
8

Table 7. Number and volume of trees inventoried
……………………………………………………………. . 8

Table 8. Species group, diameter class, total no. of trees inventoried and

corresponding volume
…………………………………………………………………………………………… 9

Table 9. Household population
………………………………………………………………………………………….. 10

Table 10. Population composition by school, age and sex …………………………………………………..
10

Table 11. Crops usually planted by the farmers
…………………………………………………………………. 12

Table 12. No. of sari-sari stores per Barangay
……………………………………………………………………. 12

Table 13. Natural attractions per Barangay
……………………………………………………………………….. 12

Table 14. Status of the production and consumption of basic food items in the

Municipality of Rizal
………………………………………………………………………………………………13

Table 15. Road networks in the host Barangays
………………………………………………………………… 13

Table 16. Location of Barangay Halls
…………………………………………………………………………………. 13

Table 17. Schools in Barangay Ransang
…………………………………………………………………………….. 14

Table 18. Existing facilities in its host barangay
…………………………………………………………………. . 14

i



Comprehensive Agroforestry Development Plan (CADP)

Table 19. Bridges in the host barangay
………………………………………………………………………………. 14

Table 20. Management strategies for each land use
………………………………………………………….. 16

Table 21. Species-site matching guide
………………………………………………………………………………… 18

Table 22. Potential perennial and annual crops for agro-forestry activities in the JVA area … 19

Table 23. Present land use and vegetative cover of the JVA area ……………………………………….
23

Table 24. Breakdown of the easement or buffer zones suitable for coconut plantation……… 23

Table 25. Development plan for the establishment of hybrid coconut plantation………………. 24

Table 26. The breakdown of the 476.6 hectares for forest tree plantation and 15 hectares

enrichment
planting……………………………………………………………………………………………
25

Table 27. Development plan for the establishment of forest tree plantation and

enrichment
planting…………………………………………………………………………………………..
25

Table 28. Breakdown of the 54.19 hectares easement or buffer zones suitable

for enrichment
planting…………………………………………………………………………………….. 26

Table 29. Development plan for the development of agro-forestry farms and

cultivation of agricultural
crops…………………………………………………………………………. 27

Table 30. Existing infrastructure development within and outside the JVA area ……………….
28

Table 31. Proposed infrastructures
………………………………………………………………………………….. 29

Table 32. Roads constructed within the host barangays…………………………………………………..
31

Table 33. Seedling requirements for the hybrid coconut plantation …………………………………
34

i



Comprehensive Agroforestry Development Plan (CADP)

Table 34. Seedling requirements for the forest tree plantation ………………………………………..
36

Table 35. Seedling requirements for the enrichment planting component ……………………….
36

Table 36. Seedling requirements for the SALT model
………………………………………………………... 36

Table 37. The method, distance and density of coconut seedlings planted per hectare

on a flat and sloping
area……………………………………………………………………………………. 38

Table 38. The organic materials and the dosage applied in Triangle Method

for Sloping/Slanting
Area……………………………………………………………………………………. 38

Table 39. The organic materials and the dosage applied in a 10m by 10m spacing ……………
40

Table 40. Perennial and annual crops to be grown in the JVA area…………………………………….
42

Table 41. The schedule of planting of coconuts, forest trees and agricultural crops in

the areas categorized as brush/shrub, open forest, inland water, perennial

crop and annual
crop…………………………………………………………………………………………….
43

Table 42. Coconut products and the yield per
hectare………………………………………………………. 58

Table 43. Percent allocation of each coconut products (whole nuts & coconut sap)

versus the total hectares planted with coconut………………………………………………….
58

Table 44. Financial analysis/projected cash flow
………………………………………………………………. 60

Table 45. The appraisal processes
…………………………………………………………………………………….. 63

Table 46. ODM parameters
……………………………………………………………………………………………. 63

Table 47. Concerns to be recorded by the Company’s administrative department …………
64

i



Comprehensive Agroforestry Development Plan (CADP)

Table 48. Assumptions on the potential market at the local, national and

international
levels…………………………………………………………………………………………..
66

Table 49. Level of management and their corresponding duties and responsibilities ……...
72

Table 50. Nursery operation for one (1) hectare coconut plantation………………………………..
73

Table 51. Costs for nursery operation/seedling production for coconut and forest tree

species including inputs for perennial and annual crops……………………………………
74

Table 52. Physical development, area, costs and the extent of the area for the coconut

and forest tree plantations and related crops……………………………………………………
75

Table 53. Costs of protection and maintenance for all types of crops……………………………….
76

Table 54. Boundary delineation and forest protection activities within the JVA area………..
76

Table 55. Forest protection activities within the JVA and adjacent area……………………………
77

Table 56. Summary of the activities and
allocations…………………………………………………………. 77

Table 57. Financial analysis (mio peso or what?)
……………………………………………………………… 77

Table 58. Sensitivity analysis
…………………………………………………………………………………………….. 77

i



Comprehensive Agroforestry Development Plan (CADP)

List of Figures

Figure 1. General location with technical descriptions (survey data)……………………………….
82

Figure 2. Topographic Map
…………………………………………………………………………………………….. 83

Figure 3. Slope Map
………………………………………………………………………………………………………..

84

Figure 4. Land Use Cover Map
……………………………………………………………………………………….. 85

Figure 5. Map Showing Rivers/Creeks
…………………………………………………………………………….. 86

Figure 6. Organizational Chart
………………………………………………………………………………………… 156

Figure 7. Summary of plans and schedules indicating all activities and physical targets

for the 25-year duration of the JVA
…………………………………………………………………. 157

i



Comprehensive Agroforestry Development Plan (CADP)

List of Annexes

Annex A. 20 % Tree
inventory…………………………………………………………………………………………
87

Area sampled of tree inventory
………………………………………………………………………… 88

Inventory Report
……………………………………………………………………………………………….
90

Tree Inventory Tally Sheet
………………………………………………………………………………… 93

Panoramic View photographs and Geo-Tagged photographs of Timber

Inventory, survey of Inland water and demarcation of 20 meters area

at both sides from river bank within the Upland Agroforestry Project  ……………..
149

Annex B. Biodiversity Assessment of Center for Conservation Innovation (CCI)……………..
154

i


