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A. BASIC INFORMATION

1. Project Title: Dissemination and Adoption of Milkfish Aquaculture Technology in
the Philippines

2. Proponent:  Dr. Mahfuzzudin Ahmed
Director, Policy, Economics and Social Sciences
WorldFish Center, Penang, Malaysia
Tel: (604) 626 1606
E-mail: m.ahmed@cgiar.org

3. Implementing Agencies
3.1 Lead Agency: WorldFish Center

Dr. Yolanda T. Garcia (WorldFish Center Consultant)
Associate Professor
Department of Economics, UP Los Banos

Ms. Catherine T. Aragon
Research Associate, WorldFish Center-Philippines

3.2 Collaborating Agencies:

Bureau of Fisheries and Aquatic Resources (BFAR)
Central Office:
Mr. Nelson Lopez (Team Leader)
Division Chief
Inland Fisheries and Aquaculture Division (IFAD), BFAR

National Integrated Fisheries Technology Development Center
Mr. Westly R. Rosario (Project Manager)
Chief, NIFTDC, BFAR

University of the Philippines Visayas (UPV)
Dr. Rodel Subade (Study leader)
Associate Professor, Division of Social Sciences (Economics)

Southeast Asian Fisheries Development Center — Aquaculture
Department (SEAFDEC-AQD)

Mr. Wilfredo Yap (Study leader)

OIC Head, Manila Office
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Project Duration

a. Date project started: July 2004
b. Expected date of completion: July 2007

5. Period Covered by this Report:'

Component 1 (SEAFDEC-AQD) - December 1, 2004 to January 31, 2005
Component 2 (UPV) - October 16, 2004 to January 31, 2005
Component 3 (WFC-Philippines) - August 1, 2004 to January 31, 2005
Component 4 (NIFTDC-BFAR) - August 1, 2004 to January 31, 2005
6. Project Location: (Pilot sites)
a. Barangay Malacapas, Dasol, Pangasinan
b. Barangay Dulao, Aringay, La Union
7. Project Funding
7.1 Amount Approved for the Year - 3,507,500.00 PHP
7.2 Actual Released Budget - 3,507,500.00 PHP
7.3 Balance for the Year - None
74 Actual Expenses - 2,629,330.44 PHP *

7.5 Unspent budget 878,169.56 PHP

B. TECHNICAL DESCRIPTION
1. SCOPE AND OBJECTIVES OF THE STUDY

The study focuses on the current structure of the milkfish industry by examining
the development and changes in the production and processing technologies, and product
demand, markets and institutions over the past decade. In particular it looks into the
policy structure, the role of research and technology, and identification of parameters/
variables that has enhanced and/or hindered technology adoption by the small-holder
operators, e.g., farmers, traders and processors.

Hence, the general objective of the study is to analyze the production, market and
policy structures of the milkfish industry in the Philippines in order to identify the
constraints and opportunities for the future growth of the industry with emphasis on the
adoption and impact of technological development using case studies in hatchery and
grow-out production and post production systems that can be transferred or replicated in
other parts of the Philippines. The specific objectives of the study are presented in the
table below:

' The four components of the project have different start-up dates due to the delays in the preparation and
signing of the respective MOAs and budget releases.
2 See respective financial reports, i.e., WorldFish Center, NIFTDC-BFAR, UPV and SEAFDEC-AQD



Specific objectives

Institution(s)
involved

% Objective
attained

. Documentation of the evolution of the

milkfish industry in the Philippines,
including recent trends in policies,
institutions, technology and trade.

Component 1
(SEAFDEC-AQD)
Component 2
(UPV)

10%

50%

. Identify the policies, institutional and
socioeconomic factors that has helped or
hindered the adoption and uptake of various
technologies and growth of the milkfish
industry in the Philippines.

Component 2
(UPV)

50%

. Examine the production, market (supply-
demand requirement in domestic and
international markets), institutional,
macroeconomic  factors affecting the
performance of the milkfish industry in the
country.

Component 2

(UPV)

50%

. Assess the role of research and technology
transfer in the development of the industry in
the Philippines.

Component 1
(SEAFDEC)

10%

. Develop profiles of production and post-
harvest technologies for milkfish, and
examine their social and economic viabilities
and environmental sustainability.

Component 1
(SEAFDEC)

10%

. Formulate an industry development plan road
map through prioritizing production and
post-harvest technologies for adoption by the
poor and smallholder operators through pilot-
scale dissemination of selected technologies.

Component 1
(SEAFDEC)
Component 3
(WorldFish Center)
Component 4
(NIFTDC-BFAR)

10%

30%

15%




2, METHODOLOGY

This project has four components, namely:
Component 1 - Technology Review and Screening;
Component 2 - Policy and Socioeconomic Review and Identification of Constraints;
Component 3 - Overall Framework and Baseline Information; and
Component 4 - Pilot Testing and Dissemination of Technology.

Data and information for the study required review of secondary data including
published studies and statistics. Key informant interviews of the milkfish industry
players and focused group discussions with various stakeholders, e.g., producers,
processors and traders were also undertaken. Prior to the pilot-scale dissemination of
milkfish technologies for production and processing, the project conducted a baseline
survey in the identified project sites to gather socio-economic and demographic
information regarding the status of milkfish farmers/operators relative to other livelihood
sectors in the area. The baseline survey also aims to present benchmark indicators by
which the impact of the project’s technology intervention can be compared and measured
at the end of the project. The specific activities that were undertaken in each project
component are described in detail below:

Project Component I. Technology Review and Screening

The Southeast Asian Fisheries Development Center—Aquaculture Department
(SEAFDEC-AQD) was commissioned to review and screen available technologies for
seed production, grow-out and processing of milkfish in the Philippines. The main
objective of this component is to compare and analyze the available technologies for
milkfish culture and processing in the country in order to identify the constraints and
opportunities for the future growth of the industry. This will be done by documenting the
adoption and impact of technological development using case studies in hatchery/nursery,
grow-out production systems, post-harvest processing and value-adding in the pilot sites
that can be transferred or replicated in other parts of the Philippines.

Specifically, the study calls for the collection, organization, and analysis of baseline
information on available technology in milkfish culture and processing. This entails
review of published materials as well as field surveys to validate and update secondary
findings. Visits will be made to milkfish hatcheries, nurseries, brackishwater ponds,
fishpens and fish cages in order to obtain bio-economic data through interviews with
operators and/or technicians. The findings will be compiled into technical reports
formatted in such a way that each technology profile can be readily converted into
manual form for dissemination



Project Component II. Policy and Socioeconomic Review and Identification of
Constraints

The Social Science (Economics) Division of the University of the Philippines
Visayas (UPV) was tasked to do the following:

a. document the evolution of the milkfish industry in the Philippines, with
emphasis on recent trends in policies, institutions, technology and trade;

b. identify the policies, institutional and socio-economic factors that have helped
the adoption and uptake of various technologies and growth of the milkfish
industry in the country; and

c. examine the production, markets (supply-demand requirement in domestic
and international markets), institutional and macroeconomic factors affecting
the performance of the milkfish industry in the country.

To accomplish these tasks, key informant interviews and focus group discussions
were conducted. The municipal agricultural officer (MAO), municipal planning and
development officers as well as the Sangguniang Bayan (SB) members who chair the SB
committee on agriculture and fisheries in the pilot and control sites of the study were
interviewed. Focus group discussions of the fishpen and fishpond operators from the
pilot and control sites were also conducted. Similarly, secondary data were collected on
local and national policies related to milkfish aquaculture, fry production and processing.

Project Component III. Overall Research Framework and Baseline Information

The WorldFish Center is in-charge of providing the overall research framework for
the project and serves as its secretariat. At the same time, the conduct of the baseline
survey was assigned to the WorldFish Center team (composed of a research associate and
a project consultant), which is based at the Philippine office of the Center. The baseline
survey aims to assess the relative importance of the fisheries sector, especially the
milkfish industry in the study sites relative to other economic sectors in the area, i.e.,
agriculture, manufacturing and services. Also, the baseline survey will provide
benchmark information for comparison of socioeconomic indicators, which will allow the
quantification of the impacts of technology interventions in the pilot sites. To account for
the exogenous growth that may take place in the project sites brought about by economic
progress other than the milkfish technology interventions, separate control areas were
identified and included in the survey. A post-intervention survey will be conducted on the
third year of the project to assess the impacts of the technology interventions.

Aside from the baseline survey, a separate survey for the project’s cooperators (after
they have been identified by Component 4) will be undertaken to examine the production
efficiency of commercial milkfish hatcheries/nurseries, grow-out facilities and processing
outfits; and to study the feasibility of producing milkfish for export by the small-holder
operators.



Project Component IV. Pilot Testing and Dissemination of Technology

The core of the project’s activities is focused around Component 4 which is being
implemented by the National Integrated Fisheries Technology Development Center
(NIFTDC) under the Bureau of Aquatic Resources (BFAR) located in Bonuan-Binloc,
Dagupan. Technologies currently being developed in the Center and those available from
other related projects are being prioritized for pilot-scale transfer to two selected
municipalities within the milkfish growing region of Region 1, namely Dasol
(Pangasinan) and Aringay (La Union). This is done through site visits and interview of
prospective cooperators which will be selected from a list of fishpond/fishpen/fishcage
operators and fish processors in the area.  Poorer producers and processors will be
targeted for technical assistance and training support by the project.

Technology intervention will be done through a) awareness building; b) training
and farm visits; c¢) technical support; d) institutional support; and e€) monitoring and
record keeping of piloted technologies. On-site seminars and trainings will be conducted
by NIFTDC for prospective cooperators/ beneficiaries and key leaders in the community
in order to disseminate the selected technologies for hatchery, nursery, grow-out and
processing of milkfish that will be piloted by the Center. At the same time, educational
tours to various processing establishments, hatchery and grow-out ponds/pens/cages will
be arranged to enhance awareness among farmer operators.

Technical and institutional support will be extended by NIFTDC to adopters of
piloted technologies. Milkfish farmers and processors will be federated into an umbrella
organization to enable them to avail of existing credit programs by various financial
institutions. Project cooperators will likewise be assisted in farm record keeping for better
monitoring of their progress and constraints in technology adoption. At the end of the
project, the effects of the technology interventions in the efficiency and livelihood of the
adopters will be measured by conducting an impact assessment survey.

3. HIGHLIGHTS OF RESULTS
Please see attached appendices for the summary of results by component)

Appendix 1. Summary of Results for Component 1
Appendix 2. Summary of Results for Component 2
Appendix 3. Summary of Results for Component 3
Appendix 4. Summary of Results for Component 4

C. PROJECT MANAGEMENT
(Please see attached matrix of accomplishments, constraints met and actions taken by

respective components)



D. FINANCIAL STATUS REPORT
(Please see attached overall financial report of the whole project and individual
financial reports by respective components)



MONITORING/ACCOMPLISHMENT REPORT
For the 2nd SEM, CY 2004-2005

Project Title: Dissemination and Adoption of Milkfish Aquaculture Technology in the Philippines
Project Leader: Dr. Mahfuzzudin Ahmed

Lead Agency: WorldFish Center

Network: BFAR, UP Visayas, SEAFDEC

Activities Accomplishments % Problem/s Action/s Recommend-
Target Actual Completion Encountered Taken ations
PROJECT COMPONENT 1
Technology Review and Screening
Collection and organization of literature and Nov. 2004 = Partial compilation of 10% Delay in the Revision of the
baseline information on available technology on available literature on implementation of MOA from
milkfish culture and processing milkfish aquaculture activities because of | SEAFDEC and
* Prepared/ completed a the delay in the WorldFish
format for reporting the remittance of funds Center to
available technology due to some SEAFDEC and
* SEAFDEC-AQD team technical problems in | BFAR.
conducted a field visit in the signing of the
Bulacan, Bulacan to find MOA.
out existing milkfish
nursery practices in the
area
= SEAFDEC-AQD team
conducted field visit in the
pilot sites to find out
existing status and
practices in milkfish
culture and processing in
the two areas




Activities Accomplishments % Problem/s Action/s Recommend-
Target Actual Completion Encountered Taken ations
PROJECT COMPONENT I1
Policy and Socioeconomic Review and
Identification of Constraints
¢ Review of policies, institutions, markets and Oct ‘04-Jan ‘05
socio-economic factors affecting the milkfish
industry
= Data collection on national policies, local ¢ Collected and compiled 50% Some documents on | Requested RA
policies and municipal ordinances for local and national local policies were at NIFTDC to
fisheries aquaculture policies not readily available | gather
National policies, namely: additional
FAO 117, 119, 125, 129, documents
135, 173, 125-1, 125-2, which were not
197, 214, 221 previously
LLDA MC 2004-02, #4 collected.
LLDA SO# 614
DTI Export advisory
RA 8550
RA 8435
IRR of RA 8550
Local policies, namely:
MFOs, CLUP and other
related ordinances in the
study sites
» Assessment of the current use of public Oct ‘04-Jan ‘05 | = Conducted KIs and 30% Very few informants Additional key
lands under FLA (sub-leasing practices) FGD:s and secondary are aware about informant
data collection to assess fishpond/pen sub- interviews;
the current use of public leasing reference to
lands under FLA (sub- and use of
leasing practices) results from
baseline
survey of

Component 3




Activities Accomplishments % Completion Problem/s Action/s Recommendations
Target Actual Encountered Taken
s Evaluation of the Oct ‘04-Jan ‘05 » Gathered data of 50%
compliance and FAOs, and other related
enforcement of national policies
laws and regulations FAO 117,119, 125, 129,
135, 173, 125-1, 125-2,
197, 214, 221
LLDA MC 2004-02, #4
LLDA SO#614
DTI Export advisory
RA 8550
RA 8435
IRR of RA 8550
Need to address figure
inconsistencies from
s  Assessment and Oct ‘04-Jan ‘05 » Some of the data were 50% There were different sources by
analysis of supply and already collected; inconsistencies in the notifying the said
demand of fry and analysis of data data figures from agencies. Perhaps another
marketable size bangus collected is on-going different data study/ research can be
based on secondary sources. done in unifying &
data available synchronizing data
collections from the field
for fisheries statistics.
= Assessment of critical | Oct ‘04-Jan ‘05 s Some of the data were 50% There were Need to address figure
inputs like feeds, already collected; inconsistencies in the inconsistencies from
fertilizers, pesticides analysis of data data figures from different sources by
and prohibited drugs collected is on-going different data notifying the said
sources. agencies




Accomplishments % Problem/s Action/s Recommend-
Activities Target Actual Completion Encountered Taken ations
PROJECT COMPONENT III
Overall Research Framework and
Baseline Information
e Conduct baseline studies in the project pilot Sept-Nov ‘04 *  The following areas 100%
sites and control sites were chosen as the
= Selection of target and control sites in La target and control sites
Union and Western Pangasinan was based a) La Union — Brgy.
on established criteria, ocular visit and Dulao, Aringay (pilot
consultation with Municipal Agricultural site) and Brgy. Raois,
Officer Sto. Tomas (control
site)
b) Western Pangasinan
- Brgy. Malacapas,
Dasol (pilot site) and
Brgy. Nayom, Infanta
(control site)

* Establishment of benchmark information | gene 0t <04 *  Compiled data and 100% | Some of the pilot
through focused group discussions, key presented brief socio- barangays do not
informant interview of barangay officials economic profile of the have a barangay
and data from municipal profiles pilot sites during the profile

Awareness Seminar
conducted by NIFTDC
last January 11 and 13

= Conduct of training of enumerators on Sept-Oct ‘04 = 12 Research 100%

data collection for the baseline survey Assistants/Technicians

were trained on how to
fill-up the baseline
survey questionnaire
last Sept. 30-Oct. |




Accomplishments % Problem/s Actions Recommenda
Activities Target Actual Completion Encountered Taken tions
s  Conduct of formal | Nov-Dec ‘04 * Conduct of baseline 80% = The sampling frame of the survey
baseline surveys in the surveys in selected sites used the total population of the
two pilot sites and two - Aringay - 116 sample respective sites. However,
control sites respondents fishpond owners in the
o Preparation of -Sto. Tomas— 94 sample Pangasinan sites are mostly
sampling frame respondents - “outsiders” hence there was no
o Design of survey Dasol — 85 sample milkfish operator that was
instrument respondents interviewed in the control site and
o Pre-testing of - Infanta — 81 sample only one was interviewed in the
questionnaire respondents pilot site.
o Training of Note: Cooperators survey
enumerators yet to be undertaken in the Milkfish producers in the La
o Conduct of field pilot sites Union control site are operating
survey fishponds and not fish pens,
which is different from the pilot
site.
= Editing of Dec *04- » Database of baseline
questionnaires and March’05 survey has not yet been 10% Need more computers and NIFTDCto | NIFTDC
processing of data completed and analysed since manpower for data encoding fast track provided 1
the survey was conducted purchase of | computer and
only recently another assigned 2
Data encoding and data entry computer RAs to help in
are on-going. Please see encoding

Appendix 3 for preliminary
results.




Accomplishments % Problem/s Action/s Remarks/
Activities Target Actual Completion Encountered Taken Recommend-
ations
PROJECT COMPONENT IV _
Pilot Testing and Dissemination of Delay in the Requested
Technolo implementation of WorldFish Center to
) gy_ e activities because of the | initially release
¢ Idel;llt:f;cat'lonfan%_pnonfnzaflon Of;’ Jan-June ‘05 delay in the remittance of | P100,000 to be able
technologies for dissemination an funds due to changes in | to start activities.
adoption by smallholder farmers and the MOA between Followed up
poorer operators. WorldFish Center and approval of changes
. . . 5 core group members 100% BFAR. in MOA.
s Organize core group and training Dec ‘04 identified
specialists for the project 8-member team of
Training specialists
2 Staff members on
field
. o Identified technologies 100% Lack of available vehicle | BFAR-NIFTDC Documents for
Site visits were conducted by the Dec ‘04 for dissemination: in the conduct of the vehicles were made | invitation to bid

BFAR-NIFTDC bangus team to
identify technically feasible
technologies

Aringay : Fry hatchery
production, Fry to
fingerling production,
Grow-out culture in
fishpens, Bangus
Processing

Dasol : Fry to
fingerling production,
Grow-out culture in
fishpens, Bangus
Processing

survey, site visits,
seminars and educational
tour.

available. Private
jeepneys were also

hired when the
BFAR-NIFTDC
vehicle was not
available.

Submitted needed

documents to

BFAR-CO purchase

new vehicle

are for approval.
Constant follow-
must be done.




Accomplishments % Problem/s Action/s Remarks/

Activities Target Actual Completion Encountered Taken Recommend-
ations
= Identification of sites for Jan ‘05 » Conducted: E. coli analysis 100% Lack references/ books Referred | Purchase
water quality monitoring (river seawater and deepwell), which would be used for the | to Mr. books needed
nutrient analysis (NH3, NO4, identification of benthos in Nelson in the analysis
PO4) for river and seawater and; the project and control sites. | Lopez.

analysis of DO, pH, salinity,
chlorophyll-a, phaeopigment,
TDC and suspended solids

= Conduct awareness Jan ‘05 = Participants 100%

seminar in the pilot sites Aringay — 34 participants

Dasol - 58 participants

Participants were oriented on the
mandates of BFAR and the
objectives of the project. An
overview of the milkfish industry
and the different milkfish
technologies were presented.
Representatives from Landbank of
the Philippines and Quedancor were
invited to present their financing

programs for fishery projects.

= Conduct an educational Jan ‘05
tour for prospective
cooperators from the

» Prospective cooperators from 100%

Dulao, Aringay, La Union and
o Malacapas, Pangasinan were
pilot sites toured to BFAR- NIFTDC,
processing establishments in San
Fabian and Dagupan and to
fishponds (nursery, grow-out) in
Bonuan Binloc, Dagupan City.




Activities

Accomplishments

Target

Actual

% Completion

Problem/s
Encountered

Action/s
Taken

Recommen-
dations

= Preparation of information
materials and training
modules/materials

= Construction of smoke drums

s Selection of cooperators
who will attend trainings
on:

- Hatchery production of

fry

- Nursery of hatchery-bred
fry to fingerlings

- Rearing of fingerlings to
grow-out

- Product development

Dec ‘04

Sept ‘04

Jan-Jun ‘05

= Information materials on:
Commercial Hatchery Production
of Milkfish Fry, Fishpond
Management, Principles of Cage
Operation and Management, Fish
Processing (bottled sardines,
smoked bangus), Bangus
Deboning were prepared

s Constructed smoke drum house
which can be used during
trainings on smoked milkfish or
“tinapa” making. Drums will be
distributed on-loan to selected
core cooperators.

Obtained list of interested people.
The list is yet to be finalized.

50%

100%

50%
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Appendix 1: Summary of Results (Component 1)
Technology Review and Screening

Study Leader: Wilfredo G. Yap
OIC Head, SEAFDEC-AQD Manila Office
17 Times St., QC
Project Staff:
1. Antonio C. Villaluz, Milkfish Culture Specialist
2. Ruel V. Eguia, Nursery and Pen Culture Specialist
3. Mary Nia Santos, Research Assistant
4. Gracia Garcia, Research Assistant

Project duration under review: December 1, 2004 to January 31, 2005

Project Funding:
Amount approved for the Year: 350,000.00 PHP

Amount Released: 300,000.00 PHP
Balance for the Year: 50,000 PHP
Actual Expenses: 1,550.95%
Unspent Budget: 298,439.05 PHP

o0 o

Highlights of Activities/Results:

As of January 31, 2005, a milkfish culture specialist, milkfish pen culture
specialist and a full time technical assistant has been identified and recruited. A partial
compilation has been made on available literature on milkfish culture. A format for
reporting the available technology has been completed. The SEAFDEC AQD team has
also conducted field survey to find out existing milkfish nursery practices in Bulacan,
Bulacan, which is considered the center of such industry in the Philippines. Key
informant surveys and focused group discussions were also conducted in the target areas,
namely, Bgy. Malacapas in Dasol, Pangasinan and in Bgy. Dulao, Aringay, La Union in
order to find out existing status and practices in milkfish culture and processing in these
two areas. Results of the activities undertaken are presented in the following annexes:

a. Field survey of existing practices (Annex A)
b. Format for Reporting Technology Profiles (Annex B)
c. Literature Scanning (Annex C)

Problems encountered and Action taken:
Delayed remittance of funds.

Attachments:
No financial report (since only disbursement so far is the pre-deducted bank charges)

? Covers only bank charges during remittance
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ANNEX A
HIGHLIGHTS OF FINDINGS MADE DURING THE
FIELD SURVEYS ON EXISTING PRACTICES

Background

Among the three aspects in milkfish culture, namely, fry production in a hatchery,
fingerling production in nursery and grow-out, that of the nursery aspect is the least
documented in the literature. It is for this reason that there was a need to visit the
commercial nursery operators in Bulacan, Bulacan, which is considered the center of
milkfish fingerling industry in the Philippines. Through such visit the study team hoped
to document industry practice and trends and find out what may be applicable to project’s
target areas in Pangasinan and La Union.

The field surveys in Pangasinan and La Union on the other hand were conducted
in order to obtain the technological baseline in the target areas. Only by knowing the
existing practices, would the project be able to determine whether or not there is any need
at all to introduce new technology, and if any intervention is found necessary, what type
of technology may be appropriate to introduce.

A.1 Milkfish Nursery Practices in Bulacan

Bulacan, Bulacan is the major source of milkfish fingerlings for grow-out ponds
in Central Luzon and SouthernTagalog regions, the fishpens in Laguna de Bay, the
freshwater fish cages in Taal Lake and the marine cages in Pangasinan and Zambales.
The area has a long history for fingerling production, which dates back probably to as
long as milkfish has been cultured in Central Luzon. The fingerling production area used
to include Navotas and Malabon (which before was within the province of Rizal but is
now part of Metro Manila) but because of urbanization the industry is largely confined to
the Bulacan area which includes Obando. But even in Obando urbanization has crept in
and many erstwhile milkfish ponds have been reclaimed for subdivision.

The milkfish pond practice has not changed much over the years. The basic
practice can be outlined as follows:

1. Drying of ponds till the pond bottom cracks.

2. Application of chicken manure at the rate of seven (7) casko per four hectares
(One casko is equivalent to 41 sacks. One sack is about 20 to 25 kg). Casko
actually refers to the hull of the shallow-draft wooden boat used for general
transport including fry and fingerlings.

3. Letting in of brackishwater from the tidal river up to a depth of 10 to 15 cm. At
this stage pesticide may be applied to eliminate extraneous organisms.

4. Afier the lab-lab has bloomed water in the pond is flushed out and new water is
allowed in to a depth of 30 cm. Inorganic fertilizer in the form of urea or
ammonium phosphate (16-20) maybe applied at the rate of one sack per hectare or

17



less depending on the judgement of the caretaker. The ponds are now ready for
stocking.

5. After the milkfish fry has been stocked, water is gradually increased up to a
maximum of 50 cm. Inorganic fertilizer may be applied as a dressing during this
stage.

6. Feeding with commercial fry mash cut with rice bran to reduce the cost maybe
resorted to during the cold months when natural food does not grow well.

7. The fingerlings are harvested after 30 days.

These are either packed in plastic bags if destined for the sea cages or transferred

to pituya for transport to the fishpens in Laguna de Bay.

g

The nursery farmers have completely stopped from using the banned agricultural
pesticides such as Thiodan, Endrin and Brestan. Instead they have shifted to a cheaper
and more widely available alternative, which is even more effective and has a wider
spectrum, namely Sodium cyanide (NaCN). Although considered an illegal substance for
fishing, this is widely available as an industrial chemical.

One of the most significant trend, which has developed is the consolidation of
small ponds and farms into larger units. Before milkfish nursery farms were within 3 to 5
hectares in size. Each farm used to be subdivided into small ponds of 500 up to 1,000 sq
meters. The typical practice was to use a pair of ponds for each stocking with one pond
remaining empty and exclusively prepared for lab-lab growing. When the lab-lab in one
pond is becoming thin, the partition dike between the pair of ponds is merely breached to
allow the fingerlings to spread. This practice is still done now but the individual farms
can range from five to 10 hectares while each operator may have consolidated several
small nursery farms into one big nursery farm of 100 hectares or more.

A.2 The Milkfish Industry in Malacapas, Dasol, Pangasinan

The milkfish industry in Malacapas consists totally of brackishwater fishponds.
The municipal government has completely banned the installation of fish cages and
fishpens in the entire municipality of Dasol. There was one attempt to put up a fishpen in
the tidal river of Malacapas, which serves both as fishpondsand salt bed. But this was
ordered removed by the barangays chairman. Both the Mayor and the Municipal
Agriculturist believe that fishpens and fish cages will do more harm than good due to the
fishkills, which happened in Bolinao. They are also afraid that the organic pollution from
fish cages and fish pens may affect the quality of the salt produced in the area. Salt
making through solar evaporation is considered a major industry in Malacapas and
alternates with milkfish production during the dry season.

Except for one large farm measuring some 250 ha that is owned by one family,
the milkfish farms in Malacapas are small with size ranging from one to three hectares.
There are a few fishponds measuring five to seven hectares and even 12 to 22 hectares,
but these are exceptional cases. A total of 1,000 ha of brackishwater fishpond has been
mentioned but it was not clear whether this is for the whole municipality of Dasol or only

18



for barangay Malacapas. This figure will be subject to verification with municipal
records.

The practice in Malacapas can be characterized only as traditional. Most of the
operators practice straight culture wherein the fingerlings are stocked in one pond until
harvest. Modular system is not a common practice. Those who can afford to buy
fingerlings for stocking can do two growing cycles in one year. While those who can
afford to buy only milkfish fry and have to grow their own fingerlings can do only one
cycle. Most of the milkfish farms turn to solar salt production during the dry season.
Salt-making apparently earns more than milkfish growing. Furthermore the fish farmers
observe that the milkfish do not grow so well during the dry season.

Milkfish fry are caught in Dasol and there are also a few small-scale nursery
operators in the locality. With the usual stocking density of 2,000 to 3,000 fingerlings per
hectare the local supply of fry and fingerlings is often enough for local needs. Should the
local supply be short, fingerlings maybe obtained from other nearby municipalities within
Pangasinan. Local growers therefore has no experience using milkfish fry from
hatcheries.

The usual pond culture in Malacapas is as follows:

1. Pond preparation consisting of drying until large portion of the pond bottom is

completely dry.

2. Most operators apply chemical pesticide at this stage to remove the unwanted
organisms especially in the low lying areas, which cannot be dried. A few
operators apply pesticide only after the chicken manure is applied
Application of chicken manure is at the rate of 50 to 70 sacks per ha.

4, Letting in of water to cover the entire pond bottom. Because the pond bottom is
uneven the depth of water is not uniform and can be deeper in some parts of the
pond.

5. Flushing of pond after the natural food (lumut or lab-lab) has bloomed.

6. After 15 days when natural food has bloomed the depth is increased to the
maximum (may be as low as 30 to 60 cm only)

7. Urea is applied at the rate of one sack per ha or 16-20 at the rate of 2 sacks per ha
may be applied as a dressing.

8. Even if the natural food has not yet been totally consumed, many operators use
supplemental feeds in the form of commercial feed pellets.

9. Milkfish is harvested upon reaching the size of 4 to 5 pcs/kg and brought to the
landing center (consignacion) for marketing.

L

There is no milkfish processing activity whatsoever in Malacapas but the ladies in
the barangay are all willing to undergo training and devote either part or all of their time
to milkfish processing in order to augment family income. Towards this end the need to
identify an area to put up a central processing facility was pointed out. The identified area
should be close to the road, has adequate water supply and should have electricity. The
barangay chairman promised to identify such site. One of the residents offered the use of
his 300 square meters roadside property adjacent to the barangay center to accommodate
the central processing facility.
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A.3 The Milkfish Industry in Dulao, Aringay, La Union

There is a flourishing milkfish industry in Barangay Dulao and in the whole
municipality of Aringay in general. The production base consists of both brackishwater
ponds and fishpens. In Barangay Dulao alone the milkfish landings from aquaculture
ranges from one to three tons a day, and total landing in 2004 was estimated at 400 tons.
The milkfish production area in Dulao is unique because the whole area used to consist
totally of brackishwater ponds ranging in size from one to three hectares. During the big
earthquake in 1990, the whole area sank and the whole area became a lagoon covering
540 ha making all the fishponds unusable. The pond operators were forced to convert the
fishponds into fishpens.

Because of their common origin as fishponds that are adjacent to each other, the
fishpens as they now stand are built also adjacent to each other with hardly any space in
between since each operator merely erected the pens along their respective boundaries.
What used to be the tidal creek where all the fishponds drew their water from has been
left clear for navigation.

The earthquake proved to be a blessing. From a stocking of 2,000 to 3,000 per ha
in the traditional fishponds, the fishpens can now be stocked at much higher rates with
commensurate increase in the production. However, new problems also cropped up. One
immediate problem is working capital. Nets for the pens cost money. Furthermore the
shift to a fishpen mode of production means they can no longer start with milkfish fry but
has to buy pre-grown fingerlings from private nursery operators. Not only that the
stocking has increased ten-fold but feeding using commercial feed is now a must. Most of
the pond operators have to resort to finding financiers for their operation who are often
out-of-towners. Of the 370 individual pond owners in the area, only 15 operators were
able to finance their own operation. The typical sharing of the net operating income
between the operator and the financier is 30:70 in favor of the financier.

The other problem that cropped up in the area is technical in nature. The
proximity of the fishpens to each other means poor water circulation and very limited
access to new water even with the incoming tide. Oxygen depletion became a common
occurrence especially during the early hours before sunrise. Rising to the challenge the
fishpen operators installed engine-driven propellers in their respective fishpens to
improve circulation in their pens. This crude aerating device is operated whenever the
fish are observed to be surfacing for lack of oxygen and has found to be effective.

The poor circulation has been exacerbated by the seasonal formation of a sand bar
at the river mouth. During the northeast monsoon, a sand bar forms and restricts the
entry of new tidal water. This normally starts on the month of November. Every April
when the wind shifts, the sandbar has to be removed. The municipal government uses a
bulldozer to remove the obstruction. A public works engineer has proposed a more
permanent solution to this problem. This will consist of rip-rapping the sides of the river
mouth and the construction of at least six groins strategically positioned to deflect the
movement of the sand away from the river mouth.
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The technology involved in the Dulao fishpens cannot be made simpler. The
fishpens are regularly stocked and the fish fed ad libitum until harvest. Most of the
fishpens are equipped with a demand feeder. The fishpen operators themselves fabricate
these feeders. A floating fine-mesh net barrier is installed below the feeder encircling a
space of approximately 3 to 5 meters in diameter so that the floating feed pellets do not
get scattered in all directions or even escaped from the net pen. Typical stocking density
is 20,000 fingerlings (with size of 7.5 to 10 cm) per pen during the dry season and 30,000
during the rainy season. Each pen encloses an area of about 2,500 sq meters. There is no
net change during the culture period except if smaller size fingerlings are used for
stocking in which case a finer mesh net enclosure may be used at the start. The
fingerlings are sourced both from local nursery operators and from other parts of La
Union and as far as Dagupan. Some fishpen operators have had experience using
fingerlings from a commercial hatchery.

The milkfish are harvested after 4 months if 3-4 pcs per kg is desired. To harvest
2-3 pcs per kg, an additional month is needed. All the fish are landed at the central fish
landing area operated by the Dulao Lagoon Fishpen and Fishpond Operators Association
to which all the operators are members. The Association serves as the central market for
all the milkfish produce. The fish are sold to traveling traders at a mark-up of one peso
per kilogram regardless of size and unit price. The traders are given 15 days to pay for
the fish they procure. Since the annual volume is estimated at 400 to 500 tons, the
Association, which was established in 2001, would have accumulated a substantial
amount of cash by now. However their system of 15 day delayed payment was abused
and many of the traders failed to pay for their procurement. As a result the Association
was not able to pay all the growers in full and now has an obligation of some
PHP800,000. Their collectibles from the absconding traders amounted to PHP1.3
Million. This matter has been brought to the local court for collection.

All the traders who failed to settle their obligation has been blacklisted. The
present policy is to collect the payment for each consignment before the fish can be
loaded to their respective vehicles by the traders. In addition to the Association, the
Aringay Aquaculture Producers Multi Purpose Cooperative, Inc was formed and was
approved by the Cooperative Development Agency in 2002. Unlike the Association,
which covered only Barangay Dulao, the cooperative covers the entire municipality of
Aringay. At present, the Coop only has 28 members. Another barangay, which has
substantial milkfish production from fishpens, is Rosario. The fishpens are set in Rosario
River, which feeds into the Dulao lagoon. Some of the fishpen operators in Dulao also
have fishpens in Rosario.

To date, there is no milkfish processing industry in Aringay. BFAR Region I had
conducted training on milkfish deboning in the barangay, with 37 participants of which
four were males. No one however had practiced what they learned from the training due
to lack of proper equipment and capital. However one lady who has previously worked
in a milkfish-processing establishment in Dagupan, debones milkfish for a fee. She also
processes milkfish into boneless marinated “daing” on order by traders.
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ANNEX B

PROPOSED FORMAT FOR REPORTING

DIFFERENT MILKFISH CULTURE AND PROCESSING TECHNOLOGIES

Reporting Approach

The various technologies covering all phases of milkfish culture from seed
production and fingerling production, to grow-out and processing will be reported in a

format which will lend itself readily to popularization. Thus the report shall be modeled

using a cookbook format. Certain aspects in the production process that need more

detailed background materials shall be provided with annexes.

A.1 Tank System

Site Requirements
Location

Water Quality

Facilities Required
Seawater Supply System
Freshwater Supply
Aeration System

Larval Rearing Tanks
Natural Food Tanks
Equipment and Tools
Staff Quarters

Personnel Required

Inputs
Financial Aspects

Procedure

Preparations

Natural Food Culture

Larval Rearing

Water Management

Feeds and Feeding

Harvest, Packing and Transport

B. Comparison between the two systems

TECHNOLOGY 1: MILKFISH FRY PRODUCTION

A. Overview of product and technologies

A.2 Pond System

Site Requirements
¢ Location

e Water Quality
Facilities Required

e Water Supply System
e Culture Ponds

o Equipment and Tools
o Staff Quarters

Personnel Required
Inputs

Financial Aspects
Procedure

e Preparations

Natural Food Culture

¢ Larval Rearing

o Water Management

Feeds and Feeding

e Harvest, Packing and Transport
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TECHNOLOGY 2: MILKFISH FINGERLING PRODUCTION

A. Overview of product and technologies

A.1 Brackishwater Pond System A.2 Freshwater Cage System

Site Requirements
Location

Water Quality
Facilities Required
Culture Ponds
Equipment and Tools

Staff Quarters

Personnel Required

Inputs
Financial Aspects

Procedure
Pond Preparation

Natural Food Culture
Rearing of Fry to Fingerlings

Water Management
Supplemental Feeding
Stunting

Harvest, Packing and Transport

B. Comparison between the two systems

Site Requirements

e Location

e Water Quality

Facilities Required

e Net Cages

¢ Equipment and Tools Required

e Staff Quarters

Personnel Required

Inputs
Financial Aspects

Procedure
¢ Cage Preparations

e Rearing of Fry to Fingerlings
e Harvest, Packing and Transport
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TECHNOLOGY 3: MILKFISH GROW-OUT

A. Overview of Product and Technologies

A.1 Modular System

Site Requirements
Location

Climate

Water Quality
Facilities Required
Culture Ponds
Equipment and Tools
Staff Quarters

Personnel Required
Inputs

Financial Aspects
Procedure

Pond Preparation

Natural Food Culture

Stocking and Stock Management

Water Management
Supplemental Feeding

A.2 Straight Culture System
Site Requirements
e Location

e Climate

e Water Quality
Facilities Required
e Culture Ponds

¢ Equipment and Tools
o Staff Quarters

Personnel Required
Inputs

Financial Aspects
Procedure

¢ Pond Preparation

o Natural Food Culture

e Stocking and rearing of fingerlings to size
o Water Management

o Supplemental Feeding

Harvesting and Post-Harvest Handling e Harvesting and Post-Harvest Handling
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TECHNOLOGY 3: MILKFISH

A.3 Deep-water Plankton System

Site Requirements

e Location

e Climate

e Water Quality
Facilities Required

e Culture Ponds

e Equipment and Tools Required

e Staff Quarters

Personnel Required
Inputs

Financial Aspects
Procedure

¢ Pond Preparation

¢ Natural Food Culture

e Stocking and Rearing of Fingerlings
to Table Size

e Water Management

e Harvesting and Post-Harvest Handling

A.S Cage Culture

Site Requirements
e Location

e Climate
o Water Quality
Facilities Required
e Net Cages
e Equipment and Tools Required

o Staff Quarters

Personnel Required

Inputs
Financial Aspects

B. Comparison of the five systems

GROW-OUT (Continued)

A.4 Pen Culture
Site Requirements
e Location
¢ Climate
¢ Water Quality
Facilities Required
e Net Pens

e Equipment and Tools Required

o Staff Quarters

Personnel Required
Inputs

Financial Aspects
Procedure

e Pre-stocking Preparation

e Stocking of Net Pens and Rearing of
Fingerlings to Table Size

e Feeds and Feed Management

e Harvesting and Post-harvest Handling

Procedure

e Stocking and Rearing of Fingerlings to
Table size

o Feeds and Feed Mnagement

¢ Harvesting and Post-Harvest Handling
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TECHNOLOGY 4: PROCESSING OF MILKFISH

A. Introduction
Raw Material Characterization
Nutrient Content

Sensory Attributes

A.1 Traditional Processing
Drying
¢ Daing na bangus (split-salted fish)
Fermentation
e Burong bangus (fermented milkfish with cooked rice)
Smoking
¢ Smoked drawn milkfish
e Smoked soft-boned milkfish
e Deboned smoked milkfish

A.2 Non-traditional Processing
Bottling/Canning
¢ -Bottled bangus, French style
e -Canned bangus in oil
e -Canned bangus, Salmon style
e -Canned bangus, Sardine style
e -Canned bangus relleno
e -Canned paksiw na bangus
e -Canned smoked bangus in oil
e -Canned bangos escabeche
e -Canned curried bangus

26



TECHNOLOGY 4: PROCESSING OF MILKFISH
(Continued)

Freezing
e -Boneless milkfish

Value-added Processing
e Deboning
¢ Pickling/Marinating
¢ Marinated milkfish
e Kippered milkfish

¢ Roll mop
Surimi (minced fish)
o Fish balls
e Sticks (fish fingers)
e Fish kikiam
¢ Bangus Longganisa/ Fish sausage
e Fish Nuggets
o Fish burger steak/Patties
¢ Milkfish Shanghai
e Milkfish embutido

Other Fishery Products and By-products
¢ Bangus chicharon

e Milkfish polvoron

B. Sanitary Protocols
Good Manufacturing Practices (GMPs)

Plant construction

Personnel hygiene and sanitation
Standard Sanitary Operating Procedures (SSOPs)

C. Overview of Hazard Analysis Critical Control Point (HACCP)
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Appendix 2: Summary of Results (Component 2)
Policy and Socio-Economic Review

Study Leader: Dr. Rodelio F. Subade

Associate Professor

UP Visayas, Miagao, Iloilo

Tel. No. 33-315-9632 local 220 or 0917-920-1747

Fax No. (033) 315-9837 or (033) 513-7012 or (033) 315-8556
E-mail: redabus@yahoo.com

Project Staff:
1. Gay Defiesta, Assistant Professor, Division of Social Sciences (Economics), UPV
2. Brian Ventura, Instructor, Division of Social Sciences (Economics), UPV
3. Joseph Raymund Bautista, Research Assistant

Project duration under review: October 16, 2004 to January 31, 2005

Project Funding:

a
b

. Amount approved for the Year: 350,000.00 PHP
. Amount Released: 300,000.00 PHP

¢. Balance for the Year: 50,000 PHP
d. Actual Expenses: 131,607.71 PHP*
e. Unspent Budget: 168,290.79 PHP

Highlights of Activities/Results:

The following activities were undertaken within the period covered in the review:

a.

Key Informant Interviews with:

e Municipal planning & development officers of the study sites

¢ SB members of the study sites (Chairs of the SB committee on agriculture)

e MAGO:s of the study sites

e Mr. Nelson Lopez of IFAD - BFAR

Focus Group Discussions

e 3 -5 fishpond & fishpen operators each from Aringay & Sto. Tomas, La
Union and from Dasol and Infanta, Pangasinan

Library and Internet Research/ Data Gathering

SEAFDEC - AQD Library

UPV Main Library

UPV CFOS Library

UPLB Main Library

UPLB CEM Library

Documents about the bangus industry of Mr. Nelson Lopez

Regional milkfish data from BFAR Region 6 office

% Financial statement to follow.
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Preliminary Results from Secondary Sources (See attached figures and tables)
The Philippines had led the world aquaculture production of milkfish along with
Indonesia, which overtook us in 1995, and Taiwan. (Table 1 and Figure 1)

Across regions, Western Visayas (Region VI) has consistently led in aquaculture
production except for early 2000s when Central Luzon (Region III) became the
dominant producer. Region I showed its vast potentials in terms of hectarage and
production in 2000s placing itself to third biggest regional producer. (Table 2 and
Figure 2)

By production environment, the brackish water ponds produced 85% of the country’s
total milkfish output. (Table 3 and Figure 3)

A huge deficit in fry supply has been estimated by both DA (1995) and BFAR (2003),
ranging from 1.5 to 2 billion fry. The method(s) and details of these estimates need to
be examined, however. Bagarinao (1998) believes that fry shortage may just be
exaggerated or over-estimated. (Tables 4 & 5 and Figures 4 & 5)

Milkfish exports have been mainly of frozen type, which accounted for 60% of total
milkfish exports in 2001, i.e. 345MT of the total 577MT. Since 1983, milkfish
exports has declined, though there have been fluctuations. (Tables 6 & 7 and Figures
6&7)

The main market of milkfish exports has been the U.S.A., where a big market of
Filipino immigrants is believed to be the buyers. (Tables 8-11 and Figures 8-11)

Preliminary Results from FGDs and Kls

Based from the Pangasinan and La Union study sites, there are several modes of
production by type of enclosures used, i.e., fishpens, fishponds and fish cages. In
Dasol, salt making alternates with milkfish culture in the dry season to supplement
family income.

There are several fishponds under FLAs and private ownership, which have not been
utilized since the ponds submerged underwater during the 1990 earthquake, which
destroyed most of the fishponds in Aringay. Hence, fishpond owners were forced to
convert the fishpond to fishpens in order to continue their milkfish production.

The presence of fish farmers’ association in the case of Aringay, gave them more
market power such that they were able to solicit higher prices for their milkfish
harvests. This can be a good strategy to help poorer fish farmers.

Not all municipalities in the study sites have passed the needed Municipal fishery
ordinance. This is an urgent matter which the respective LGU has to deal with in
order to truly assist fish farmers. Among LGU’s, there seems to be a lack of technical
manpower and equipment for the monitoring of the environmental quality of
fishponds as regards to their environmental indicators.
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TABLES AND FIGURES

A. Philippine Milkfish Production

Table 1: World Milkfish Production 1985 - 1997 (metric tons)

Year | Total Indonesia | Philippines | Taiwan | Others*
1985 | 318957 93508 193743 | 31677 29
1990 | 434113 132432 210872 | 90716 93
1995 | 365444 151256 150858 | 63254 76
1996 | 360806 162127 140150 | 58453 76
1997 | 392520 167900 161426 | 62143 1051

* Cook Islands, Guam, Kiribati, Micronesia, Singapore
Source: FAO 1998
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* Cook Islands, Guam, Kiribati, Micronesia, Singapore
Source: FAO 1998
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Figure 1: World Milkfish Production 1985 - 1997 (metric tons)
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Table 2. Milkfish Production from aquaculture fishery, by region, Philippines 1979-2001 (in metric tons)

Other
Year Phil. Reg. | Reg. Il | Reg. IV | Reg. VI [ Reg VII | Reg IX | Reg. X1 [ regions
1979 | 137,813 8,433 33,988 15,150 | 45,986 3,356 7,723 2,313 12,057
1980 | 171,775 8,724 34,572 15,494 | 46,283 3,471 7,911 2,366 12,463
1981 | 225,026 15,522 50,754 18,367 | 50,612 4,085 8,351 4,262 12,477
1982 | 239,745 16,131 56,048 18,357 | 52,375 4,362 8,351 4,262 14,364
1983 | 238,559 16,211 49,452 16,594 | 43,853 3,649 7,013 5,343 10,397
1984 | 237,675 14,678 43,222 8,567 | 56,302 3,441 9,683 4,851 11,588
1985 [ 193,650 15,197 46,420 1,177 | 50,132 4,438 7,867 5,376 11,336
1986 | 179,505 15,900 44,051 10,159 | 54,028 6,565 7,923 4,922 11,868
1987 | 197,527 17,032 51,633 10,167 | 62,723 6,565 10,300 5,726 12,475
1988 | 187,877 16,744 48,118 9,312 | 63,296 6,389 12,747 5,835 10,264
1989 | 192,896 16,995 49,477 9,062 | 64,959 6,771 14,254 6,012 10,403
1990 | 210,882 17,820 52,759 | 25,646 | 68,022 6,897 16,198 6,412 13,733
1991 | 234,123 23,569 | 47,402 29,473 82,104 8,123 17,273 7,792 14,655
1992 | 171,116 17,029 32,928 | 41,973 39,704 9,709 4,749 11,502 11,303
1993 | 148,965 11,195 31,953 35,760 | 35,184 7,906 5,737 7,317 13,041
1994 | 156,331 11,875 29,247 | 29,845 39,648 10,774 10,304 7,866 14,681
1995 | 151,116 18,536 37,571 21,564 | 40,755 5,705 5,907 4,208 15,093
1996 | 150,229 17,106 34,143 22,803 | 43,460 7,597 5,705 4,479 13,145
1997 | 158,472 13,542 37,583 25,654 | 47,007 7,479 6,131 5,085 12,702
1998 | 162,458 17,750 32,121 30,467 | 44,497 6,378 5,042 5,586 14,335
1999 | 180,771 22,471 34,245 | 28,772 49,970 6,635 14,098 5,828 11,804
2000 | 209,994 29,371 46,030 | 26,533 59,562 6,309 15,526 6,541 12,620
2001 | 225,337 31,746 70,445 17,482 | 55,490 6,920 12,322 8,164 14,392
Average | 189,645 17,112 43,224 | 20,799 | 51,998 6,240 9,614 5,741 12,661

* data from ARMM and CARAGA (prior to its creation) are included in Regions X and XI and IX and XII,
respectively. Data for 1979-1989 also includes the total production in freshwater fishpen although their
regional distributions are not available.

Source: BAS
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| Philippines 1979 - 2001
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Figure 2. Milkfish Production from aquaculture fishery, by region, Philippines 1979-2001
(in metric tons)
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Table 3. Milkfish Production from aquaculture fishery, Philippines 1955-2002 (in metric tons

Year Philippines | Brackishwater | Brackishwater | Freshwater | Marine
TOTAL fishcage & fishpen fishpond Production | Production

1955 36,734 36,734

1960 60,119 60,119

1965 63,198 63,198

1970 96,461 96,461

1975 142,000 106,461 35,000

1979 137,813 132,262 5,551

1980 171,775 134,591 37,184

1981 225,026 168,727 56,299

1982 239,745 178,679 61,066

1983 238,559 155,995 82,564

1984 237,675 155,709 81,966

1985 193,650 155,344 38,306

1986 179,505 158,621 20,884

1987 197,527 179,791 17,736

1988 187,877 175,935 11,942

1989 192,896 181,197 11,699

1990 210,882 191,878 19,004

1991 234,123 213,674 20,449

1992 171,116 145,554 25,562

1993 148,965 124,510 24,455

1994 156,331 135,682 20,649

1995 151,116 137,796 13,154 166

1996 150,229 139,372 10,779 78

1997 158,472 144,076 14,175 221

1998 162,458 141,131 13,782 7,545

1999 180,771 240 155,593 16,246 8,692

2000 209,994 5,668 180,931 14,523 8,872

2001 225,337 6,732 204,862 3,802 9,941

2002 224,336 195,887 11,137 17,312
Average 189,645 2,107 160,994 12,218 5,074
Source: BAS
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Table 4. Fry Requirement per Region as of January, 2003 (in 10,000 fry)

Region Culture Total fry Wild Fry | Hatchery- | Estimated fry
Area by demand by Supply supplied | deficit/surplus
Region region Fry
(Hectares)
I 13,362.70 67,240.94 679.97 - (66,560.97)
111 36,489.00 1,005.41 2,700.00 - 1,694.59
1\Y% 9,113.38* 3,052.79 3,136.00 - 83.21
VI 56,573.66 35,092.92 3,547.16 900.00 (30,645.77)
IX 26,520.07 13,520.44 8,112.27 - (5,408.18)
Other 31,453.12* »~ 20,583.64 14,443.50 5,000.00 (1,140.14)
Regions
Grand 173,511.93 240,032.09 32,618.89 5,900.00 (201,513.20)
Total
Legend:

* - with cages
~ - with fish pens

Source: Bangus Fry Supply Profile, BFAR.

70,000.00

50,000.00

30,000.00

10,000.00

(10,000.00)

{30,000.00)

Pond Area/ Pieces of Fry/ Fingerlings (in 10,000 pcs)

(50,000.00) =

(70,000.00)
|

Source: Bangus Fry Supply Profile, BFAR.

Figure 4. Fry Requirement per Region as of January, 2003 (in 10,000 fry)
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Table 5. Wild Fry Production and Estimated Requirement by Region, 1995 (in 10,000
pcs)

Wild fry Fry Estimated
Region | production | Requirement | Deficit
I 1500 62976 | 61476
II 900 1247.774 | 347.7742
III 900 13782.6 | 12882.6
v 1977.1 18900 | 16922.9
\% 10 15303 | 5.303
VI 3528.8172 43924.68 | 40395.86
VII 3070.3648 8500 | 5429.635
VIII 200 1320 1120
IX 2000 5449.527 | 3449.527
X 900 2700 1800
X1 360 5700 | 5340
XII 600 7600 | 7000
ARMM 120 500 380
TOTAL 16,066 172,616 | 156,550

Source: DA-RFU in Aqua Farm News 1995
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Figure 5. Wild Fry Production and Estimated Requirement by Region, 1995



Table 6. Milkfish export, by types of processing, 1970-2001 (in metric tons

Dried,
Year | Total Exports | Whole/in pieces Fll;:zer: :::fil:ggg Fresh/ Chilled sm:;::t:((l)’r in
brine
1970 11.787 2.818 - - 8.969
1971 46.852 5.358 - - 41.494
1972 26.362 2.884 - - 23.478
1973 23.864 5.139 - - 18.725
1974 36.557 - - - 36.557
1975 38.793 7.302 - - 31.491
1976 30.908 2.113 - - 28.795
1977 586.579 1.324 555.547 - 29.708
1978 535.057 10.628 497.502 - 26.927
1979 622.98 20.006 593.513 - 9.461
1980 793.239 12.433 757.684 - 23.122
1981 812.209 43.558 732.905 - 35.746
1982 1071.703 55.327 982.73 - 33.646
1983 2617.974 67.027 2537.027 - 13.92
1984 1630.26 40.633 1575.199 - 14.428
1985 1586.655 46.76 1522.261 - 17.634
1986 1863.899 37.042 1810.284 - 16.573
1987 1794.282 74.121 1689.348 - 30.813
1988 1613.405 90.366 1511.631 - 11.408
1989 1335.925 41.802 1287.362 - 6.761
1990 867.718 59.214 805.177 - 3.327
1991 445417 75.519 271,925 85.356 12.617
1992 637.462 47.65 516.222 65.409 8.181
1993 716.859 63.311 562.763 84.84 5.945
1994 2890.435 68.449 137.249 79.4 4337
1995 253.04 136.646 65.565 48.142 2.687
1996 172.443 41.979 66.572 55.325 8.567
1997 133.264 22.075 39.173 70.383 1.633
1998 204.551 30.701 86.334 76.102 11.414
1999 203.565 38.924 87.101 61.321 16.219
2000 209.898 87.326 48.126 41.803 32.643
2001 577.142 190.018 345.054 13.182 28.888

Source: Foreign Trade Statistics of the Philippines, National Statistics Office, several

years
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Milkfish export, by types of processing, 1970-2001 (in metric tons) |
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Figure 6. Milkfish export, by types of processing, 1970-2001 (in metric tons)
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Table 7. Milkfish Exports and Peso-Dollar Exchange Rate 1970-2001

Year

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

Total Exports
(in 10,000 kgs)
1.1787

4.6852

2.6362

2.3864

3.6557

3.8793

3.0908
58.6579
53.5057
62.298
79.3239
81.2209
107.1703
261.7974
163.026
158.6655

PhP - US Dollar
Exchange Rate

7.8996
8.5400
11.1127
16.6987
18.6074

Year

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Total Exports
(in 10,000 kgs)
186.3899
179.4282
161.3405
133.5925
86.7718
44.5417
63.7462
71.6859
28.9435
25.304

17.2443
13.3264
20.4551
20.3565
20.9898
57.7142

PhP — US Dollar

Exchange Rate
20.3857
20.5677
21.0948
21.7367
243105
27.4786
25.5125
27.1199
264172
25.7144
26.2157
29.4707
40.8931
39.0890
44.1938
50.9927

Source: Foreign Trade Statistics of the Philippines, National Statistics Office,
several years, BSP Website

Milkfish Exports and Peso-Dollar Exchange Rate 1970-2001

} 250
200
150

100

PhP/ in 10,000 kgs

year

o D )
NI OO R GG U GGG

k ANENENENEN

-

i

{|——Exhangs
I

rate

/|| —o— Milkfish.

Exports |

!

Source: Foreign Trade Statisﬁcs of the Philippines, National Statistics Office, several
years, BSP Website

Figure 7. Milkfish Exports and Peso-Dollar Exchange Rate 1970-2001
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Table 8. Milkfish (fresh/chilled) export, by country of destination, 1991-2001 (in net kilograms)

Year | TOTAL | Australia | Hongkong | Japan | TTPI | USA Other
Countries*

1991 ] 85,356 700 486 | 18,676 | 63,910 1,584
1992 { 65,409 92 | 16,626 | 47,562 1,129
1993 | 84,840 100 | 1,474 | 26,657 | 55,776 833
1994 | 79,400 4,800 651 | 19,804 | 50,045 4,100
1995 | 48,142 110 567 9,147 | 38,282 36
1996 | 55,325 908 6,540 | 47,616 261
1997 | 70,383 1,181 2,958 | 64,221 2,023
1998 | 76,102 160 4,200 505 | 70,129 1,108
1999 | 61,321 3,790 300 301 | 56,330 600
2000 | 41,803 8,958 8,706 55 | 24,054 30
2001 13,182 10,500 422 75| 1,597 88

*includes Bahrain, Brunei, Egypt, Korea, Palau, Singapore, St. Helena, Switzerland, Taiwan, UK

Source: Foreign Trade Statistics of the Philippines, National Statistics Office, several
years

\
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Source: Foreign Trade Statistics of the Philippines, National Statistics Office,

Figure 8. Milkfish (fresh/chilled) export, by country of destination, 1991-2001 (in net kilograms)
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Table 9. Milkfish (dried, salted, smoked or in brine) export, by country of destination, 1970-2001
(in net kilograms)

Year
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Total
8969
41494
23478
18725
36557
31491
28795
29708
26927
9461
23122
35746
33646
13920
14428
17634
16573
30813
11408
6761
3327
12617
8181
5945
4337
2687
8567
1633
11414
16219
32643
28888

Canada

1092

2969
4543
3761
5419
1340
1125
656
1203
2453
1971
3282
695
379
689
326
157

272

250

1854
65
2460

Japan

215

250

54
287
394

27
600

4148
181
998

2307
500

17278

Saudi Arabia

9048
12276
12213
6313
4038
9535

680
816

1134

USA
8969
40402
20780
18317
33588
26930
24967
23991
24223
7996
13418
13394
14357
5193
7108
7364
15471
26491
8333
6387
3145
11833
3247
5248
3053
603
1577
1004
8444
10931
21952
7053

Other Countries*
0

0
2483
408
0

18
67
298
1364
90

0
8873
4623
443
0

40
723
2953
1933
217
182
730
4375
303
1257
1234
1708
448
1972
1127
10126
2097

*Includes APS, Australia, Bahrain, Belgium, Brunei, Denmark, China, France, Germany, Hongkong,

Kuwait, Nauru, Netherlands, New Guinea, New Zealand, Norway, Oman, Palau, Qatar, Sabah,
Singapore, Switzerland, TTPI, UAE, and UK & NI
Source: Foreign Trade Statistics of the Philippines, National Statistics Office, several years
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Milkfish (dried, salted, smoked or in brine) export, by country of destination,
45000 1970-2001 (in net kilograms)
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Figure 9. Milkfish (dried, salted, smoked or in brine) export, by country of destination, 1970-2001 (in net kilograms)



Table 10. Milkfish (frozen excluding livers and roes) export, by other country of destination,
1977-2001 (in net kilograms)

Year Total Canada | Saudi Arabia USA Other Countries
1977 | 555,547 | 80,740 461,903 12,854
1978 | 497,502 | 44,209 425,932 27,241
1979 | 593,513 | 80,380 4,000 | 491,842 16,641
1980 | 757,684 | 54,194 20,847 | 662,999 19,144
1981 732,905 | 56,945 68,253 584,017 23,690
1982 | 982,730 | 52,131 124,479 | 786,925 19,195
1983 | 2,537,027 { 81,080 314,371 | 1,280,445 34,093
1984 | 1,575,199 | 108,829 195,030 | 1,240,999 27,075
1985 | 1,522,261 | 124,645 69,774 | 1,167,081 160,761
1986 | 1,810,284 | 129,385 36,210 | 1,555,489 39,801
1987 | 1,689,348 | 95,389 323,165 | 1,117,628 149,836
1988 | 1,511,631 | 125,523 43,467 | 1,264,323 78,318
1989 | 1,287,362 | 44,947 3,800 | 1,155,338 83,277
1990 | 805,177 | 36,167 2,000 | 684,848 80,462
1991 271,925 | 24,239 182,593 44,406
1992 | 516,222 | 37,496 366,354 91,347
1993 | 562,763 | 30,556 460,552 48,574
1994 137,249 2,885 576 67,071 45,202
1995 65,565 2,213 39,112 20,430
1996 66,572 1,270 49,752 7,536
1997 39,173 1,144 36,903 1,126
1998 86,334 1,270 72,731 11,933
1999 87,101 2,867 73,825 9,079
2000 48,126 1,996 39,502 6,628
2001 345,054 6,484 111,512 202,125

*Includes APS, Australia, Bahrain, Belgium, BPI, Brunei, China, Denmark, Germany, Greece, Hongkong,

Iraq, Israel, Japan, Kuwait, Macau, Nauru, Netherlands, New Guinea, New Zealand, Norway, Oman, Palau,
Singapore, Switzerland, Taiwan, TTPI, UK, and USSR
Source: Foreign Trade Statistics of the Philippines, National Statistics Office, several years
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Figure 10. Milkfish (frozen excluding livers and roes) export, by country of destination, 1977-2001 (in net kilograms)



Table 11. Milkfish (whole/in pieces, not minced, prepared/preserved in airtight containers)
export, by country of destination, 1970-2001 (in net kilograms)

Year | Total | Australia | Canada | Kuwait | USA | Other Countries
1970 2818 2818 0
1971 5358 5358 0
1972 2884 2884 0
1973 5139 123 5016 0
1974 0 0
1975 7302 1172 6130 0
1976 2113 287 1826 0
1977 1324 1324 0
1978 | 10628 304 36 3968 6320
1979 | 20006 817 5595 13594
1980 | 12433 1832 7210 3391
1981 | 43558 544 3176 8828 | 25377 5633
1982 | 55327 1992 2566 | 37159 13610
1983 | 67027 38 7001 1685 | 46161 12142
1984 | 40633 11 3021 28136 9465
1985 | 46760 1735 33339 11686
1986 | 37042 29 3280 864 | 28080 4789
1987 | 74121 689 1689 2891 | 43453 25399
1988 | 90366 233 1662 240 | 55835 32396
1989 | 41802 3549 565 36263 1425
1990 | 59214 808 634 55435 2337
1991 | 75519 33884 699 533 | 38016 2387
1992 | 47650 2066 181 710 | 37960 6733
1993 | 63311 927 680 796 | 47594 13314
1994 | 68449 4215 3646 40661 19927
1995 | 136646 3372 2742 122750 7782
1996 | 41979 3565 1238 23772 13404
1997 | 22075 2189 11784 8102
1998 | 30701 957 253 21572 7919
1999 | 38924 3728 286 1291 27106 7675
2000 | 87326 11908 747 65811 8860
2001 } 190018 2398 4020 175595 8005

* Includes APS, Austria, Bahrain, Belgium, Bosnia, BPI, Brunei, China, Czechoslovakia, Denmark,
Germany, Greece, Hongkong, Indonesia, Iraq, Israel, Italy, Japan, Jordan, Korea, Lebanon, Macau,
Malaysia, Micronesia, Nauru, Netherlands, New Guinea, New Zealand, Norway, Oman, Palau, PNG,
Qatar, Saudi Arabia, Singapore, Spain, Sweden, Switzerland, Taiwan, TTPI, UAE, and UK

Source: Foreign Trade Statistics of the Philippines, National Statistics Office, several years



