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Project Abstract
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Abstract:

    The project will utilize an ecosystem-based approach to address problems of livelihood and food security in rural communities by promoting aquaculture and integrated fish farming in appropriate areas. The target sites for the project are the provinces of Laguna and Rizal because these provinces have jurisdiction over Laguna de Bay, the largest freshwater lake in the Philippines and both have vast irrigated agricultural areas planted to rice and other crops suitable for development of integrated fish farming. The project will have two major components: (1) applied research on various freshwater commodities and suitable production systems (e.g. monoculture, polyculture, or integrated farming systems); and (2) training of fish farmers for the development and implementation of aquaculture-based livelihood projects in partnership with agriculture and planning officers of the local governments of the two provinces. The Principal Investigator and Co-Principal Investigators through a series of consultations, workshops and interviews with officials of the local governments of the two provinces, as well as fish farmers, will conceptualize applied research to address concerns in freshwater aquaculture and integrated fish farming applicable to the needs of the target provinces which will be encompassed in a Long-Term Research Award Application under SANREM CRSP. The design of appropriate training modules for identified freshwater commodities and culture systems will also be one of the outputs of this project. Research and livelihood projects will put emphasis on responsible aquaculture practices. The project hopes to develop aquaculture entrepreneurship among rural communities to address problems in food security and poverty alleviation.

Project period: 1 April 2005 to 30 September 2005

Targeted counties/regions: The target provinces are Laguna and Rizal in Region IVA of the Philippines, (Southeast Asia)

Technical Narrative

Problem Statement, Objectives and Justification

According to Dr. Michael J. Yates, Mission Director of USAID in the Philippines: “The Philippines has made significant progress.  But, much more remains to be done.  Success in addressing its sustainable development challenges is the key to the Philippines being able to compete in the global economy; alleviate poverty and improve the quality of life for all Filipinos…” (USAID Mission in the Philippines). Rural development is an important key to facilitate sustainable rural economy. This goal encompasses a range of objectives such as increased income, employment generation, higher production, nutritional status, and food security.  The fishery sector through its aquaculture subsector can serve as an engine to achieve these objectives.  Aquaculture is generally viewed as an important domestic provider of the much needed high quality animal protein and other essential nutrients (generally at affordable prices to the poorer segments of the community).  Moreover, it is an important provider of employment opportunities, cash income and valuable foreign exchange (Tacon, 2001).

The fishery sector has provided a significant contribution to both the economy and nutritional status of the country.  Fish ranks next to rice as the important staple food of Filipino families.  The incidence of poverty is highest in the rural areas where many are dependent on subsistence farming and fishing for their livelihood.  The need to improve the level of living in rural areas prompted the government to direct aquaculture for rural development.  This project aims to address poverty in rural areas by generating employment, increasing productivity and income of farmers through rural aquaculture development.

The initial step has been taken by the host country institutions of SEAFDEC AQD and the ABCDEF, Inc. through funds provided by Senator Ramon Magsaysay Jr. thru the Department of Science and Technology. This involves a training program for the 44 lakeshore municipalities from the provinces of Rizal and Laguna. These two provinces, were chosen because they share jurisdiction over Laguna de Bay, the largest lake in the Philippines. Moreover, these provinces also have a vast area of rice fields and an abundance of water resources ideal for integrated fish farming.

Two workshops in 25-27 August 2004 and 28 Sep-1 Oct 2004 were conducted by SEAFDEC AQD and ABCDEF, Inc. with participation by municipal agriculturists and municipal planning officers of the aforementioned provinces. In the first workshop, researchers from SEAFDEC AQD’s Binangonan Freshwater Station presented the various topics on responsible aquaculture, freshwater aquaculture, and integrated fish farming. In the same workshop, the municipal officers also presented their needs and priority areas for freshwater aquaculture as livelihood projects of the local barangays (villages) in their respective municipalities. In the second workshop, the same participants were trained in the preparation of project feasibilities for their identified aquaculture projects. As an off-shoot of these two workshops, a series of training courses on Freshwater Aquaculture and on Integrated Fish Farming were conducted, this time, with fish farmers from the different barangays of each municipality as participants. The trainings were actually a series of lectures on integrated fish farming and on the culture of various freshwater species like Nile and red tilapias, carp, catfish, milkfish and the giant freshwater prawn. The resource persons were mainly the research staff of SEAFDEC AQD. Coordination and logistics were handled by the ABCDEF, Inc in coordination with the municipal agriculturists of the different municipalities. As of 15 February 2005, a total of 325 fish farmers from 21 municipalities of Rizal and Laguna have attended the training. Since the training only introduced a range of commodities and culture systems to the fish farmers, the participating fish farmers have expressed interest in undergoing in-depth and hands on training on the freshwater commodity and culture system suited to their needs. Although some of the farmers have had some experience with freshwater aquaculture, they admit that they still need more training to update them on emerging technology. Some are also interested in trying out other species for aquaculture. Unfortunately, the funds for this training program are limited and would not suffice to sustain more in-depth training for interested farmers. The project is also ending in August 2005. 

This proposal for a Planning Award is to enable the host institutions to conduct research-based verification and commercialization of aquaculture technology for dissemination to local fish farmers for livelihood projects through in-depth training as well as on-site demonstration farm projects in collaboration with the local governments of the two provinces. This Planning Award will be used to conceptualize a comprehensive and responsive program for aquaculture-based countryside development for livelihood and food security in Rizal and Laguna Provinces of the Philippines.  Internationalization of the program could continue through future collaboration with SANREM and Aquaculture CRSP as well as aquaculture NGO’s including the World Aquaculture Society and Aquaculture without Frontiers.

The linkage between the host country institutions (SEAFDEC AQD and ABCDEF, Inc) and the local governments units (LGU’s) of the provinces of Rizal and Laguna will be further strengthened with the envisioned program for research and training to improve livelihoods of the rural communities through freshwater aquaculture and integrated fish farming.

Project Description

A.  

The research component of the program will focus on the refinement, technology verification and commercialization of hatchery, nursery, culture technologies for freshwater aquaculture species like tilapias, carp, catfish, milkfish and the giant freshwater prawn. 

The research projects to be conducted under this program are as follows: 

1. Sustainable management of commercially important Philippine stocks of the freshwater prawn, Macrobrachium sp. using DNA markers. This research aims to promote the sustainable management of indigenous freshwater prawn in the country by formulating sound policies for biodiversity conservation and effective genetic resource utilization based on molecular marker information. The giant freshwater prawn (Macrobrachium rosenbergii) and other related species have great potential for rural aquaculture as demonstrated by Thailand and Indonesia.  Recent findings show that the Philippine stock of Macrobrachium rosenbergii, basically an eastern subspecies (M. rosenbergii rosenbergii De Man 1895), is different from the western subspecies (M. rosenbergii dacqueti Sunier 1925) found in India, Thailand, Malaysia and some parts of Indonesia (New, 2002; De Bruyn et al, 2004). The presently farmed stocks were propagated from a limited founder stock brought in from Thailand in 1992 and has suffered genetic deterioration as evidenced by poor growth and survival, particularly during the larval stages. Many of the introduced stocks are already found in natural waters having been disseminated and seeded in natural waters for stock enhancement. The ecological and genetic impacts of this introduction on the local freshwater prawn species vis-a-vis the interbreeding of the farmed and wild stocks are not known and should therefore be determined. There is a need to identify and characterize the different freshwater prawn subspecies and/or stocks available in the country through taxonomic (morphometric) and molecular marker methods. Data generated from these molecular marker studies can be used as a basis in the formulation of policies for the effective management of this valuable genetic resource (O’Connel and Wright, 1997).

2. Farming of the native strain of giant freshwater prawn, Macrobrachium rosenbergii, in different culture systems. At present, the giant freshwater prawns available in commercial hatcheries is the strain imported from Thailand since this species has been domesticated as opposed to the native (Philippine strain). The objective of this project is to promote the culture of the local strain of this species in lake-based cages and in integrated rice-prawn systems in appropriate areas. The polyculture and co-culture systems with prawn and other freshwater fish will also be explored. The project will first involve the domestication of local stocks and eventual commercial-scale production of postlarvae to replace the Thailand stocks of this species in local culture environments.

3. Stock enhancement of native catfish, Clarias macrocephalus, in natural water bodies in Laguna and Rizal. The introduction of the Thai catfish Clarias batrachus and later the African catfish Clarias gariepinus, has resulted in the decimation of the native catfish population in natural water bodies in the Philippines. SEAFDEC AQD went into research in breeding and culture of the native catfish with the aim of restoring the depleted stocks of this species. Further research for the refinement of larval rearing and nursery of the native stocks is necessary. The project aims to enhance the stocks of native catfish first in the waters of Laguna and Rizal and evaluate the effectiveness of its stock enhancement efforts.  In addition, the farming of this native species in lakes, ponds and integrated rice-catfish system will also be explored.
4. Refinement of nursery and larval rearing of the carps. The culture of bighead carp ranks third among the species for aquaculture in Laguna de Bay. Recently, the production of bighead carp fingerlings has failed to keep up with the demand by fish farmers in the lake alone. This project aims to further refine culture methodologies for the rearing of this species (Fermin and Recometa, 1988) in different culture systems like lake-based cages, and ponds. Some municipalities in Laguna has specified interest in the culture of common carp, Cyprinus carpio in ponds. However, the supply of seeds for this species is still insufficient to meet market demands. Larval rearing and nursery techniques of this species (Jhingran and Pullin, 1985)also needs further studies for refinement.
5. Development of efficient low-input production schemes for small-scale tilapia farming. The Philippines prides itself of having been host to a number of genetic improvement programs devoted to developing fast-growing farmed stocks of Nile tilapia for aquaculture. However the benefits of such efforts have yet to be felt by tilapia farmers engaged in subsistence aquaculture. Apart from the added expense in procuring premium tilapia seedstock, the cost of fish feeds and feed ingredients continue to increase leaving the marginalized fishfarmers with fewer options for growing and selling tilapias profitably in their farms. Research can be done to develop on-farm genetic approaches (Mair et al, 2002) that would help optimize the production of marketable-size tilapia in small-scale farms. Simple selection and efficient farm-based broodstock management methods will be tried. The economics of using the local farm stock vs. the commercially available genetically improved stocks will be compared. Studies on the use of efficient yet inexpensive feeds and feeding regimes as well as practical culture system like pond fertilization schemes (Pant et al, 2002) and water management techniques will likewise be conducted.
6. Fry to fingerling production of milkfish, Chanos chanos, in modular cages in Laguna de Bay. This project aims to determine the commercial viability of rearing milkfish fry to fingerlings in the lake. Milkfish is a priority aquaculture species in Laguna de Bay. Milkfish fingerlings stocked in the lake come mainly from brackishwater ponds transported by large flat bottomed-boats via the Pasig River into Laguna de Bay. Fingerling transport cost is prohibitive and cannot be afforded by fish farmers operating only a small area (less than 5 ha) of fish cage and pen. A successful fry to fingerling production of milkfish in Laguna de Bay will benefit small-scale fish farmers in the lake by making milkfish fingerlings more accessible to them less the prohibitive transport cost. It will also have the added advantage of reduced fingerling mortality due to acclimation problems. The project will determine optimum stocking densities for rearing milkfish fry to fingerling for the local fish farmers. Expected output for this project is the adoption of milkfish fry to fingerling production in lakes by local fish farmers.

B. The second component of the program will be the development of appropriate aquaculture-based livelihood projects for fish farmers in the municipalities of Rizal and Laguna. This will involve the following: 

1. Workshops and consultations among the investigators of the Lead Institution, Host Country institutions, agriculture and planning officers of the Local Government Units of the provinces of Rizal and Laguna, and their respective fish farmers, for identification of priority aquaculture-based livelihood projects suited to the different municipalities. 

2. Development of training modules suited to the training needs of fish farmers pre-selected by the LGU’s of Rizal and Laguna. Training modules will be developed by SEAFDEC AQD, University of Arizona, and ABCDEF, Inc. in consultation with the LGU’s agriculture and planning officers. The hands-on training will focus on responsible aquaculture, breeding and culture of the commodities of interest to the fish farmers. Training courses shall be organized and coordinated by the host country institutions (SEAFDEC AQD and ABCDEF, Inc.). Research output described in the aforementioned section, which is pertinent to the aquaculture commodity of interest will be incorporated in the training courses, used in extension publications and published in the professional literature. 

3. Preparation of feasibility studies and project proposals for funding support from local government units or agriculture-aquaculture oriented government lending institutions like Quedancor.

4. Setting up and monitoring of aquaculture-based livelihood projects by principal investigators of host-country institutions and Lead Institution (University of Arizona).

5. Evaluation of viability of livelihood projects in terms of addressing poverty in rural areas through employment generation, increased productivity and income of participating fish farmers.

SANREM System and Priority Inquiry Areas 

The proposed activity provides a direct continuum between aquaculture research, technology verification all the way through technology application for the use of the marginalized sector in the rural areas. The program envisions an ecosystem-based approach to address problems of livelihood and food security in the rural communities by promoting aquaculture and integrated fish farming approaches in appropriate areas. The activity fits into the SANREM CRSP priority inquiry areas of: 

· Technology Integration- through the use of biotechnology tools in (DNA markers) in the sustainable management of native stocks of freshwater prawns for aquaculture.

· Governance- through the Lead and Host Country Institution’s close linkage with the local governments of the provinces of Rizal and Laguna to put in place responsible aquaculture practices in the livelihood projects of their fish farmers

· Economic Policy and Enterprise Development- through income generation from sustainable livelihood projects of rural fish farmers supported by the local governments

· Social and Institutional Capacity Building- through technology transfer from Lead and Host Institutions to collaborating local government by the training modules for municipal and planning officers as well as rural fish farmers on responsible aquaculture.

· Biodiversity Conservation and Environmental Services- through the integration of agriculture and aquaculture livelihood projects in appropriate municipalities, particularly rice-fish culture systems. The stock enhancement program and the use of native stocks for aquaculture, particularly in catfish and the freshwater prawns also addresses the issue of biodiversity conservation.

· Globalization, Vulnerability, and Risks- by addressing vulnerability concerns for the rural areas caused by food insecurity. The livelihood projects through aquaculture and integrated rice-fish systems will provide farmers the opportunity to augment their carbohydrate and animal protein intake through the aforementioned production systems.

· Systems linkages- through integration of the aforementioned inquiry areas in the various components of this project.

Proposed Methodology

Partnering Plan. The University of Arizona, will oversee and participate on the project. Dr. Fitzsimmons is the current President of the World Aquaculture Society and has been a long time PI with the Aquaculture CRSP working in the Philippines and Thailand. During 2004 Dr. Fitzsimmons received a Fulbright Award to study integrated aquaculture/agriculture in Thailand and the Philippines.  In September of 2004 he co-hosted the Sixth International Symposium on Tilapia in Aquaculture with SEAFDEC and other Filipino agencies.  The host country institution, SEAFDEC AQD will conduct the research described above as well as provide resource persons for the training modules for the fish farmers. The host country institution, ABCDEF, Inc., provide direct coordination with the local government units (LGU’s) of Rizal and Laguna through their municipal and planning officers as well as fish farmers in these areas for the conduct of the training modules. The setting up of the livelihood projects will be jointly provided by SEAFDEC AQD, ABCDEF, Inc, and the LGU’s. Monitoring and technical assistance of the livelihood projects will be shared by SEAFDEC AQD and ABCDEF, Inc. A scientist from the International Rice Research Institute (IRRI) based in Los Banos, Laguna will also be contracted for the rice-fish systems component of the project. Economic evaluation of all livelihood projects will be conducted by an economist from University of the Philippines at Los Banos, Laguna.

Plan for elaborating the problem statement and developing a Long-term Research Application with existing and new partners. During the Planning stage workshops, interviews and consultations among the Investigators of Lead and Host Country Institutions, agriculture and planning officers of the LGU’s and fish farmers of the provinces of Laguna and Rizal will be conducted. The Principal Investigators will incorporate the inputs from these workshops and consultation into suitable training modules for livelihood projects specific to the needs of the fish farmers. The training modules will then be reviewed by the agriculture and planning officers of the LGU’s in consultation with the fish farmers, after which the modules will be finalized. Detailed research proposals will be prepared to complement the needs of the training modules for the different aquaculture commodities and culture systems. An integration of the research component and the training component for livelihood will be the final stage of the Planning activity for submission for a Long-Term Research Award.

Consideration of biodiversity conservation. Research project mentioned above focusing on the development of native stocks of catfish and freshwater prawns for aquaculture rather than the introduced stocks of these species will foster the conservation of genetic resources of these two species.

Identification of USAID Mission needs. The USAID Mission in the Philippines specific objective includes addressing the problem of declining natural resource productivity, and environmental health of the Filipino people, due to over exploitation and poor governance of the dwindling supply of fish, forests, water, and clean air. Environmental governance activities help strengthen the ability of national and local governments to manage the use of fisheries, and water, all with an emphasis on transparency, accountability, and stakeholder participation.

Expected Outcomes and Deliverables

For the research component of the program, expected outcome and deliverables are:

1. Characterization and inventory of native stocks of Macrobrachium sp.; guidelines on sustainable management of farmed and wild stocks of FW prawn; Technology for farming of the giant freshwater prawn Macrobrachium rosenbergii in different culture systems.

2. Developed protocol for nursery and grow-out of native catfish Clarias macrocephalus in different culture environments; enhancement of stocks of native catfish in natural waters of Laguna and Rizal.

3. Refined nursery techniques of carp fry and fingerlings in lake- and land-based facilities; sufficient supply of carp fry and fingerlings to meet increasing demand.

4. Developed low-input production schemes tilapia ideal for small-scale farming.

5. Refined lake-based nursery for milkfish in Laguna de Bay; commercially viable fry to fingerling production of milkfish in Laguna de Bay; sufficient supply of lake-reared fingerlings to meet demand by Laguna de Bay fish farmers.

6. Publication of manual and training materials for farmers for the different aquaculture commodities and culture systems.

For the training and livelihood component, the expected outcome and deliverables are:

1. Developed training modules for the aquaculture or integrated culture of freshwater prawn, tilapia, catfish, bighead carp and milkfish suited to the needs of fish farmers

2. Fish farmers from the municipalities of Rizal and Laguna trained in responsible freshwater aquaculture and integrated fish farming

3. Packaged livelihood programs for funding by LGU’s and government agriculture-aquaculture lending institutions

4. Improved income of fish farmers through the aquaculture-based livelihood program

5. Improved utilization of aquatic and agriculture resources available in the provinces of Rizal and Laguna through responsible aquaculture and integrated fish farming.

Responsibilities of Key Individuals

Dr. Kevin Fitzsimmons. Over-all coordination of the activities of the different institutions involved in the various components under this project. Participation in workshops, publication of results.

Dr. Maria Lourdes Cuvin-Aralar. Conduct research and design training modules on farming of native stocks of the giant freshwater prawn in different culture systems. Act as resource person in the aforementioned training modules for livelihood projects on the giant freshwater prawn. Prepare farmer friendly training manuals for farming of giant freshwater prawn. As Officer-In-Charge of the Binangonan Freshwater Station (BFS) of SEAFDEC AQD, she will also coordinate the research activities of other BFS staff involved in the SANREM project.

Dr. Maria Rowena Romana-Eguia. Conduct research and design training modules on sustainable management of aquaculture stocks. Assist the LGU’s in formulating sound policies for biodiversity conservation and effective genetic resources utilization based on the results of her studies. As training coordinator of BFS, she will also coordinate training modules for the different livelihood projects.

Mr. Wilfredo G. Yap. As Vice President for Operations of the ABCDEF, Inc, he will coordinate and oversee technology verification and commercialization activities in the SANREM project. His vast experience in the aquaculture industry. He will also act as resource person in training modules for livelihood projects. He will also be involved in the evaluation of sites for the aquaculture-based livelihood projects in the municipalities of Rizal and Laguna in tandem with the LGU’s.

Mr. Antonio C. Villaluz. As Vice President for Research and Development of the ABCDEF, Inc., he will oversee the implementation of livelihood projects in the different municipalities under the SANREM project. He will be directly consulting with the fish farmers in the preparation of project feasibility for possible funding by the LGU’s and other government based agriculture-aquaculture lending institutions.

Schedule of Critical Tasks and accomplishments:

For Planning Award:

	
	Apr     May     Jun     Jul     Aug     Sep 

	1. Workshops, interviews, consultations among Investigators of Lead and Host Country Institutions, agriculture and planning officers of the local government units and fish farmers of Laguna and Rizal provinces.
	_________

	2. Conceptualization and refinement of Training Modules for Livelihood among Principal Investigators of Lead and Host Country Institutions as well as other identified partner institutions; consultation with LGU’s and fish farmers for evaluation of proposed modules
	                 __________

	3. Preparation of detailed research proposals for the research component of the program; identification of resources needed for research
	                         ___________     

	4. Finalize Long-Term Research Plan for submission to SANREM CRSP
	                                      ____________
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Cuvin-Aralar, M.L., Fastner, J., Focken, U., Becker, K. and Aralar, E.V. 2002. Microcystins in natural blooms and laboratory cultured Microcystis aeruginosa from Laguna de Bay, Philippines. Systematic and Applied Microbiology. 25(2):179-182.

Cuvin-Aralar, M.L., Focken, U., Becker, K., Aralar E.V. 2004. Cuvin-Aralar, M.L., Focken, U., Becker, K., Aralar E.V. 2004. Effects of low nitrogen-phosphorus ratios in the phytoplankton community in Laguna de Bay, a shallow eutrophic lake in the Philippines. Aquatic Ecology. 38:387-401

Cuvin-Aralar, M.L. 200_. Microcystins from Microcystis aeruginosa in Laguna de Bay. In Proceedings of the First National Congress on Philippine Lakes (LakeCon2003).  Cuvin-Aralar, M.L., Punongbayan, R.S., Santos-Borja, A., Castillo, L.V., Manalili, E.V. and Mendoza, M.M. (editors). (in press)

Recent Trainings/Symposia/Workshops Attended
Fifth International Symposium on Genetics in Aquaculture. June 19-25, 1994. Halifax, Nova Scotia, Canada (Attendance sponsored by IDRC, Canada)

Seminar Workshop on the Legal Framework and Scientific Basis of Philippine Water Quality Criteria.  January 23-26, 1995, Los Baños, Laguna, Philippines.

Group Training Course in System of Environmental Management of Enclosed Coastal Seas. September to December 1995, Kobe, Japan. (Attendance funded by JICA, Japan)

Planning and Coordination Workshop on Laguna de Bay, Philippines:  An Ecosystem Approach for Sustainable Development, March 1995 Los Baños, Laguna, Philippines.

Seminar-Workshop on the Development of a Multidisciplinary Conceptual Research Agenda for Laguna de Bay Region, March 20-21, 1995, Los Baños, Laguna, Philippines

Workshop on Laguna de Bay, Philippines:  An Ecosystem Approach for Sustainable Development, September 1997, Padua, Italy.

National Seminar Workshop on the Conservation and Ecological Management of Philippine Lakes in Relation to Fisheries and Aquaculture. October 1997, Quezon City, Philippines.

International Workshop on the Sustainable Development of Peri-urban Regions in Southeast Asia, January 14-18, 2001, Yogyakarta, Indonesia. Oral presentation: Laguna de Bay Region, Philippines: Challenges and Approaches to Sustainable Development (attendance sponsored by the German Academic Exchange Service) 

9th International Conference on the Conservation and Management of Lakes, November 11-16, 2001. Otsu City, Shiga Prefecture, Japan.

Training Course on Numerical Modeling of Lakes and Reservoirs, November 17-18, 2001, Kusatsu City, Shiga Prefecture, Japan. 

International Forum on Tilapia Farming, February 25-27, 2002, Los Baños, Laguna, Philippines.

International Symposium on Tilapia in Aquaculture, September 2004, Manila, Philippines.

CURRICULUM VITAE

Maria Rowena Romana-Eguia

e-mail: mreguia@compass.com.ph; mreguia@aqd.seafdec.org.ph
Education:

PhD. Agricultural Science (Fish Population Genetics), Tohoku University, Sendai, Miyagi, Japan, (2004), Japan Society for the Promotion of Science fellowship grant

MSc.Genetics and its Applications, University of Wales, Swansea, Wales, U.K. (1985) (International Development Research Center of Canada  training grant)

BSc. Zoology, University of the Philippines, Quezon City, Philippines (1982)

Work Experience:

EMPLOYMENT RECORD  (22 ½ years in SEAFDEC/AQD) 

Aquaculture Research Specialist (July 2004-present); Training Coordinator (Mar 2004 – present; Mar 1998- 2000), Binangonan Freshwater Station, SEAFDEC AQD

Researcher (Scientist, Associate Scientist, Research Associate) for 22.5 years in SEAFDEC AQD

Publications

Romana-Eguia MRR, Ikeda M, Basiao ZU, Taniguchi N. 2005. Genetic changes during mass selection for growth of Nile tilapia assessed by microsatellites.  Aquaculture Research 36, 69-78. 

Romana-Eguia MRR, Ikeda M, Basiao ZU, Taniguchi N. 2004. Genetic diversity in farmed Asian Nile and red tilapia stocks evaluated from microsatellite and mitchondrial DNA analysis. Aquaculture236,131-150.

Romana-Eguia MRR and Eguia RV. 1999. Growth of five Asian red tilapia strains in saline environments. Aquaculture 173:161-170.

Eguia MRR. 1996. Reproductive performance of four red tilapia strains in different seed production systems. Israeli J. of Aquaculture – Bamidgeh, 48(1)-10-18.

Eguia MRR and Eguia RV. 1993. Growth response of three Oreochromis niloticus strains to feed restriction. The Israeli J. of Aquaculture – Bamidgeh 45/1:8-17

Romana-Eguia MRR and Doyle RW. 1992. Genotype-environment interaction in the response of three Nile tilapia strains to poor nutrition. Aquaculture 108: 1-12.

Romana-Eguia MRR, Ikeda M, Basiao ZU, Taniguchi N. Component analysis in the growth performance of tilapia stocks reared communally in tanks and cages, with reference to microsatellite variation (poster paper at the International Symposium on Tilapia in Aquaculture, September 2004, Manila, Philippines; submitted to Aquaculture Research; under review)

Romana-Eguia, MRR, Ikeda M, Basiao ZU, Taniguchi N. 2002. Genetic evaluation of Asian Nile and red tilapia stocks inferred from mtDNA-RFLP analysis. 5th Meeting of the Japanese Society for Fish Breeding and Genetics. 8 November 2002.

Romana-Eguia MRR. 1998. Isolation and characterization of hydrocarbon-degrading bacteria from oil spill affected coastal areas in the Sea of Japan. Oral paper presented at the Oceanology International ‘99 Pacific Rim Conference held in Singapore, 27-29 April 1999.

Eguia MRR and Eguia RV. 1994. Reproductive performance of four red tilapia strains in different seed production systems. Poster paper presented at the Fifth International Symposium on Genetics in Aquaculture, Halifax, Nova Scotia, Canada. June 19-25, 1994.

Romana-MRR. 1988. Electrophoretic studies on gynogenetic diploid and triploid tilapia (Oreochromis niloticus and O. aureus) p. 267-274. In: RSV Pullin, T Bhukaswan, K Tonguthai and JL Maclean (eds). Proceedings of the Second International Symposium on Tilapia in Aquaculture. ICLARM Conference Proceedings 15, 623 p. Department of Fisheries, Bangkok, Thailand and International Center for Living Aquatic Resources Management, Manila, Philippines.

Eguia RV and Eguia MRR. 2004. Tilapia farming in ponds and cages. SEAFDEC/AQD Extension Manual No. 36. SEAFDEC Aquaculture Department, Philippines, 40pp. 

Eguia RV, Eguia MRR and Basiao ZU. 2001. Simpleng Gabay sa Pagtitilapya. Pagpaparami. (A Simple Guide to Tilapia Farming. Seed Production). SEAFDEC/AQD Extension Manual No. 23. 2nd edition SEAFDEC Aquaculture Department, Philippines

Eguia RV, Eguia MRR and Basiao ZU. 2001. Simpleng Gabay sa Pagtitilapya. Pagpapalaki ng Tilapya. (A Simple Guide to Tilapia Farming. Tilapia Culture). SEAFDEC/AQD Extension Manual No. 22, 2nd edition SEAFDEC Aquaculture Department, Philippines

RESEARCHES

Introgression of O mossambicus genes in Asian Nile and red tilapia stocks inferred from mtDNA sequence analysis (in collaboration with Tohoku University; manuscript in preparation)

Morphometric characterization and performance evaluation of Macrobrachium rosenbergii stocks and closely related species found in the Philippines

OTHER DUTIES (AS TRAINING COORDINATOR)

· Coordinates training-workshops for local government units (LGUs) and fishfarmers in collaboration with the ABCDEF Inc. or the Aquaculture Based Countryside Development Foundation Inc., Philippines, on livelihood opportunities in freshwater aquaculture (August 2004 to present) 

AWARDS RECEIVED

1) 18th Dr. Elvira O. Tan Memorial Award for Best Published Paper in Aquaculture. The citation was from the Los Banos Science Community Foundation Inc. (LBSCFI) and the Philippine Council for Aquatic Marine Research and Development (PCAMRD) in July 2004 for the paper “Genetic diversity in farmed Asian Nile and red hybrid tilapia stocks evaluated from microsatellite and mitochondrial DNA analysis”.

2) SEAFDEC/AQD Certificate of Recognition for 22 years of distinguished service, SEAFDEC/AQD. July 9, 2004  

3) 1st Place, 2000 Best Research Seminar Award, Recognition given by the Research Seminar Committee, SEAFDEC/AQD. December 15, 2000.

4) 9th Dr. Elvira O. Tan Memorial Award for Best Published Paper in Aquaculture. The citation was from PCAMRD in July 26, 1995 for the paper “Genotype-environment interaction in the response of three strains of Nile tilapia to poor nutrition”.
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Education:

Master of Science in Oceanography (major in Biological Oceanography), Univ. of Hawaii, Honolulu, Hawaii, U.S.A., 1974

Bachelor of Science in Fisheries, Mindanao State University, Marawi City, 1966 (cum laude)

Training:


Special training on Shellfish Hatchery Operations, Mahanga Bay Shellfish Hatchery, Wellington, New Zealand, 1976

Seminario Avanzado Sobre Acuicultura (Advanced Seminar in Aquaculture), Centro de Investigacion y Formación Pesquera y Acuicola “El Toruño”. El Puero Sta. Maria, Cadiz, Spain, 2004 

Work Experience:

Present: Vice-President for Operations, Aquaculture Based Countryside Development Enterprises Foundation, Inc., Jalajala, Rizal 

Aquaculture Specialist, Officer-in-Charge, Manila Office, Southeast Asian Fisheries Development Center Aquaculture Department (SEAFDEC/AQD)

1996-2000 Consultant, SEAFDEC AQD, Tigbauan, Iloilo, Fishery Resource Specialist, Aquafarming Development Foundation Inc., 26 Katipunan Road, White Plains, Quezon City, Philippines.

1998 Visited Namibia 08/30/98 to 09/13/98 to advise the Eco Fish Farm Company (Pty) Ltd, of Namibia on the operation their tilapia farm at Hardap Dam, Mariental, and advise the company on aquaculture potentials within the Walvis Bay coastal area.

1994, Consultant, KAISAHAN Assessment Team for the Australian International Development Assistance Bureau (AIDAB) funded Pilot Provincial Agriculture Extension Project, Dept. of Agriculture, Philippines, Dec. 1993 to May 1994.

1993, Consultant (Senior Aquaculturist), Shrimp Culture Development Project, Ministry of Jihad-e-Sazandegi, Iranian Fisheries Company (Shilat), UNDP/FAO- IRA/89/041, Tehran, Islamic Republic of Iran, May-June 1993.

1991-92, Chief Technical Adviser, Shrimp Culture Development Project, Ministry of Jihad-e-Sazandegi, Iranian Fisheries Company (Shilat), UNDP/FAO- IRA/89/041, Kollahi, Hormuzgan Province, Islamic Republic of Iran, August 1991 - September 1992.

1986-90, Chief Technical Adviser, Shrimp Culture Development Project, Ministry of Agriculture, Directorate General of Fisheries, Brackishwater Aquaculture Development Center, UNDP/FAO-IRA/85/009, Jepara, Central Java, Indonesia, October 1986 to October 1990.

1982-86, Vice President for Technical Services, Inland Resources Development Corporation (IRDC), Manila, Philippines. (Private consulting firm with specialization in fisheries and aquaculture).



1980-82, Vice-President for Technical Services, Bio-Resources International Inc., Makati, Metro Manila, Philippines

1975-80, Researcher, Southeast Asian Fisheries Development Center (SEAFDEC), Aquaculture Department, Tigbauan, Iloilo, Philippines, during which he served at various times as Mussel Project Leader, Hatchery Project Leader, Seafarming Program Leader and Prawn Program Leader.

1969-75, Instructor, Department of Biology,  Xavier University, Cagayan de Oro City.

1967-69, Chief Technician, General Hydrographic and Biological Survey of Macajalar Bay, National Science and Development Board (NSDB) assisted project, Xavier University, Cagayan de Oro City

1966-67, Skilled Technician, Philippine Fisheries Commission

Selected Recent Publications:

Yap, W.G. 2003. Philippine perspective on the introduction of L. vannamei.  FAO Regional study on the introduction of exotic species in Asia.

Yap, W.G., 2002. A strategy for sustainable mariculture. In Tropical marine Environment: Charting Strategies for the Millenium. F.M. Yusoff, M. Shariff, H.M. Ibrahim, S.G. Tan & S.Y. Tai (eds) pp 189-210.  Malacca Straits Research and Development Centre (MASDEC), Universiti Putra Malaysia, Serdang, Malaysia 

Yap, W.G. 2001. The low-down on world shrimp culture. INFOFISH International, Part I, , March/April, No. 2/2001. Part II, May/June No. 3/2001

Yap, W.G., 1999. Shrimp culture: a global overview. SEAFDEC Asian Aquaculture. August 1999, 21(4):18-21, 35-37

Yap, W.G., 1999.  Rural aquaculture systems in the Philippines. April-June, 1999, Aquaculture Asia, 4 (2):45-50

Yap, W.G., 1998. New Philippine Fisheries Code. Aquaculture Asia, Oct.-Dec. 1998, 3(4):20-23.

Yap, W. G., 1998. Who is afraid of El Niño? In: Aquaculture Asia, January to March 1998, 3(1): 45-49

Yap, W. G., 1997.  Can the Philippines produce enough fish for the multitude?  In :Aquaculture Asia , July- September 1997, 2(3):32 –38

Yap, W.G., H. R. Rabanal and J.A. Llobrera, 1995. Winning the Future in Fisheries. 134 p. Mary-Jo Educational Supply, Publisher, Manila

Yap, W.G. 1990. Backyard hatcheries take off in Jepara.  Infofish International 2/90, March-April 1990.
Young, A. and Yap, W.G., 1984.  Perna viridis as the correct name of the Philippine green mussel. Philippine Journal of Science, 113(1-2).

Yap, W.G., E.A. Baluyut, and J.M.F. Pavico, 1983.  Limnological features of Lake Buluan: preliminary findings and observations.  Fisheries Research Journal of the Philippines, 8(1):18-24.

Yap, W. G., 1980.  Requirements for the design, layout and construction of a prawn hatchery.  Asian Aquaculture, 3(10):3-7.

Yap, W.G., 1980.  Cultivation of live feed for the rearing of sugpo (P. monodon) larvae. In: Proceedings of the Conference in Aquaculture on the Cultivation of Fish Fry and its Live Feed. Szymbark, Poland, 23-28 September, 1977.  Published by the European Mariculture Society.

Yap, W.G., F.P. Apud, and J.H. Primavera, 1979.  Manual on Prawn Farming, Extension Manual No. 5, SEAFDEC Aquaculture Department, Tigbauan, Iloilo
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Antonio C. Villaluz
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Education:

Master of Science  in Zoology, University of Guelph, Ontario, Canada, 1976 - 1979   

B.S. Fisheries  (Cum laude), Mindanao State University, Marawi City, Philippines, 1962 - 1967  

Other Training
A Short Course in Economics for Fisheries and Aquaculture Scientist. University of Pertanian , Serdang, Malaysia : 1985

International Seminar on Fisheries Research Management. Baguio City, Philippines: 1977.

Training in Shrimp Breeding and Culture. Kagoshima Fisheries Research Center, Kagoshima, Japan; 1973.

Professional Experiences:


2004 to Date. Vice-President for Research and Development, Aquaculture-Based Countryside Development Enterprises Foundation, Inc., Jalajala, Rizal

2001 to Date. Aquaculture Technology Commercialization Specialist, Aquaculture Department Technology Verification and Commercialization Division, Southeast Asian Fisheries Development Center (SEAFDEC) Tigbauan, Iloilo, Philippines

2001 to date. Consultant, Baaboud Trading and Shipping Agencies, Shrimp and Salt pond Project, Port Sudan, Sudan.  

1996 to 2000. Director of Research and Development, Innovative Aquaculture Technologies (InoAqua), 139 – A Saint Elizabeth Center, Valeria Street, Iloilo City, Philippines. 

1988 – 1999. Consultant, National Prawn Co. Ltd. (NPC - KSA), AL-lith, Kingdom of Saudi Arabia. 

1988 – 1999. Chairman of the Board, Philippine Aquaculture Specialists, Inc. (AquaSpec), Nanga, Guimbal, Iloilo, Philippines. 

1988 – 1993. President, Philippine Integrated Aquaculture Resources, Inc. (PhilAqua), Kalibo, Aklan, Philippines. 

1990.Consultant, Oceanic Institute (OI - Hawaii), USAID Supported Project on Mullet Reproduction Technology, Egypt. 

1988. Consultant, FAO Regional Workshop on Milkfish Culture Development, Tarawa, Kiribati. 

1987 - 1988. Aquaculture Consultant, Integrated Marine Products and Trading Corporation Cabangan, Zambales. 

1986 – 1987.    Aquaculture Consultant, Marine Venture Philippine Company Inc, Silay Negros Occidental, Philippines. Duties and responsibilities same as in Integrated Marine Products and Trading Corporation.

1985 - 1988. Director for Operations, Tropikai Industries, Inc. Magsaysay, Occidental Mindoro.  

1984 - 1988    Senior Researcher and Study Leader, Production of Finfish Broodstock and Fry Aquaculture Department, Southeast Asian Fisheries Development Center (SEAFDEC) Tigbauan, Iloilo, Philippines. 

1983. Consultant, International Development Research Centre of Canada, IDRC Supported Mariculture Project, Panama. 

1982. Consultant, International Development Research Centre of Canada, IDRC Supported Mariculture Project, Sri Lanka. Terms of consultancy same as in Panama Mariculture Project.

1979 to 1983. Senior Researcher and Study Leader, Milkfish Fry Survival Project, Aquaculture Department, Southeast Asian Fisheries Development Center (SEAFDEC) Tigbauan, Iloilo, Philippines.  

1976 to 1979. Station Head and Co-Project Leader, Milkfish Breeding Project , Aquaculture Department , Southeast Asian Fisheries Development Center (SEAFDEC) Pandan, Antique, Philippines. 

1975 - 1976. Senior Researcher,  Aquaculture Department, Southeast Asian Fisheries Development Center (SEAFDEC) Tigbauan, Iloilo, Philippines. 

1975. Consultant, Banco De Desenvolirmento Do Rio Grande Do Norte S/A, Government of the State of the Rio Grande Do Norte Shrimp Project, Natal, Brazil. 

1974 – 1975. Acting Director, Institute of Fisheries Research and Development. Mindanao State University, Naawan, Misamis Oriental. 

1969 –1974.  Researcher/Biologist in Charge, Institute of Fisheries Research and Development                           Mindanao State University, Naawan, Misamis Oriental. 

1966 – 1969.  Instructor, Mindanao Regional School of Fisheries, Zamboanga City, Philippines. 
List of Recent Researches and Studies Completed: 

Collection, storage, transport and acclimation of milkfish fry and fingerlings by A.C. Villaluz. In: Advances in Milkfish Biology and Culture; J.V. Juario, R.P. Ferraris and L.V. Benitez (eds) 1984. SEAFDEC-IDRC Island Publishing House, Inc. Metro Manila,.                                                                                                                            Philippines.  85 - 96.

How to transport and acclimate prawn fry by R.A. Tenedero and  A.C. Villaluz  1985. SEAFDEC, Aquaculture Technology  Series 2, Philippines, 30 pp.

Fry and fingerling collection and handling by A.C. Villaluz. 1986. In :Aquaculture of Milkfish (Chanos chanos) : State of the Art; C.S.Lee, M.S. Gordon, W.D. Watanabe (eds). The Oceanic Institute(Hawaii), 153-180.

Disease investigation of transported Chanos chanos stocked in Laguna Lake, Philippines,  by G. Lio-Po, R.D. Fernandez and         A. C. Villaluz. 1986.    In : J.L. Maclean, L.B. Dizon and L.V. Hosillos (eds).The First Asian Fisheries Forum. The Asian Fisheries Society, Manila, Philippines, pp. 227-230. 

Important fish and shrimp fry in the Philippine coastal waters:  identification, collection and handling by T.U. Bagarinao, N.B. Solis, W.R. Villaver and A. C. Villaluz, 1986. SEAFDEC, Aquaculture Extension Manual No. 10, 32 pp.

Meristic variations in the milkfish, Chanos chanos (Forskal), from Philippine waters by A. C. Villaluz and H. R. Mac Crimmon, 1988., Mar. Biol. 97 : 145-150.

Milkfish fry collection and handling by A.C. Villaluz 1990.  In :  H. Tanaka, K.R. Uwate, J. V. Juario, C.S. Lee and R .  Foscarini (eds) Proceedings of the Regional Workshop on Milkfish Culture Development in the South Pacific, Tarawa, Kiribati: FAO South Pacific, Aquaculture Development Project, Suva, pp 77-87.

Survival and metamorphosis of Penaeus monodon larvae at different salinity levels by F.D. Parado-Estepa,  J.A. Llobrera,  A. C. Villaluz and R. Salde,  1993.  Bamidgeh 45 (1): 3-7.

