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1. INTRODUCTION 
 
This program was developed to address issues on the adverse influences of aquaculture on the 
environment and how these impacts will be minimized. It has been known that the phenomenal 
growth of aquaculture caused modification, destruction, or complete loss of habitat; an unregulated 
collection of wild broodstock and seeds; translocation or introduction of exotic species; loss of 
biodiversity; introduction of antibiotics and chemicals to the environment; discharge of aquaculture 
wastewater; salinization of soil and water; dependence on fishmeal and fish oil as an aquaculture feed 
ingredient, to name a few. SEAFDEC/AQD has been developing aquaculture technologies for various 
species of finfish, crustaceans, mollusks, seaweeds, and other emerging aquaculture species to boost 
production in the Philippines and other countries in Southeast Asia, while taking the lead in the 
development and promotion of eco-friendly aquaculture strategies. 
 
2. PROJECT 

I.1 Goal /Overall Objectives 
 
To develop environment-based aquaculture technology by integrating environmental factors in 
SEAFDEC/AQD research activities and to maintain environmental integrity by promoting 
responsible aquaculture practices 
 
I.2 Outcomes and Expected Outputs 

 
The project aims to achieve the following: (a) assess impacts of aquaculture on biodiversity, 
water, and sediment qualities in the culture areas and adjacent ecosystems both in marine and 
freshwater systems; (b) identify appropriate extractive species that may be used in Integrated 
Multi-Trophic Aquaculture (IMTA); (c) develop and promote efficient and suitable environment-
friendly culture systems, and (d) conduct biological and ecological studies on species with 
potentials for resource enhancement. 

 
I.3 Project Description/Framework (for total duration of the project) 
 
Research and development activities of MEITRA focus on maintaining environmental integrity 
while promoting sustainable and responsible aquaculture practices. The program involves studies 
on assessing impacts of aquaculture systems, assessing potential tropical species that may be used 
in Integrated Multi-Trophic Aquaculture (IMTA), testing environment-friendly culture systems 
for various aquatic commodities, and promoting resource enhancement, especially of 
economically-important but vulnerable or endangered species. 
 
Activity 1: Strategic feeding of milkfish (Chanos chanos) for efficient marine cage culture 
production 
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The compensatory growth (CG) in fish, which enables rapid growth after a period of food 
restriction, provides an opportunity to reduce feed input with a comparable harvest. The study will 
determine the minimum duration of food restriction that primes CG response in milkfish 
fingerlings as well as the minimum duration of refeeding wherein normal physiology is regained 
and lost growth is fully compensated. CG response of the milkfish juvenile will also be examined. 
At the end of the study, a feeding technique was based on the optimum starvation-refeeding cycle 
in a full grow-out culture of milkfish in marine cages. 
 
Activity 2: Increasing technical skills supporting community-based sea cucumber production in 
Viet Nam and the Philippines 
 
Funded by the Australian Centre for International Agricultural Research (ACIAR) and involving 
other similar institutions in the Philippines, this study seeks to improve technical skills and 
reliability of current culture methods to support increased production capacity of community-
based sandfish culture. This study will optimize the hatchery production strategy for sandfish 
using micro-algae concentrates as well as its productivity of the juvenile culture system. It will 
also develop strategies to improve livelihood outcomes through sandfish culture. 
 
Activity 3: Development of optimal fish-prawn co-culture schemes in tanks and lake-based cages 
for increased farm production 
 
This study aims to jointly produce two commercially valuable, low-input species in a sustainable, 
cost-efficient and responsible culture system that would provide profitable returns for the small-
scale fish farmers. In the long run, the study wishes to improve freshwater aquaculture production 
and increase the income of tilapia farmers through the rearing of genetically-improved Nile tilapia 
strains and/or red tilapia hybrids together with giant freshwater prawns in tank-based co-culture 
systems and also to adopt the optimal tilapia-prawn co-culture schemes in lake-based cages. 
 
Activity 4: IMTA: Demonstration and verification of sustainable and efficient aquaculture 
techniques by combination of multiple organisms 
 
This study will collect supplementary data relevant to IMTA-cultured species such as growth 
performance of sandfish in a modified IMTA system. It will also explore possible areas for the 
IMTA system through environmental mapping surveys as well as analysis of economic efficiency 
of IMTA in an inter-temporal context. 

 
Activity 5: Grow-out culture of abalone in pipes 
 
This study will verify the effectiveness of a newly-development grow-out technique of rearing 
abalone using recycled oil containers, PVC pipes and mesh cages in different areas of Panay 
Island, Philippines. Growth and survival of abalone using pipes as culture containers will be 
determined in Sicogon Island, Aklan, and Antique. 

 
Activity 6: Polychaete culture in raceway ponds 
 
Due to its quality to enhance reproductive performance, marine worms (polychaete) are used in 
maturation diets for crustaceans and fish broodstocks. The study will verify culture methods of 
marine worms in raceways or flow-through systems and assess nutrient quality, health, and 
profitability of such a culture system. 
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3. PROGRESS/ACHIEVEMENTS OF ACTIVITIES IN THE YEAR 2020 
 

Project/Activity Title Duration Remarks 
Strategic feeding of milkfish (Chanos chanos) for efficient marine cage 
culture product 
 
This study seeks to evaluate the compensatory growth (CG) response 
of milkfish aiming to determine the minimum duration of food 
restriction that primes CG response in milkfish fingerlings, determine 
the minimum duration of refeeding wherein normal physiology is 
regained and lost growth is fully compensated in milkfish fingerlings 
and develop a feeding technique based on optimum starvation-and-re-
feeding cycle in a full grow-out culture of milkfish in marine cages. In 
its first year in 2019, the focus was on determining indicators of 
starvation in milkfish juveniles using body weight loss and 
hepatosomatic index (HSI) by comparing starved and fed milkfish. 
Results showed that CG response may be induced after 4-5 days of 
starvation. Meanwhile, HSI showed to be fully recovered after 4-6 days 
of re-feeding. In 2020, an actual cage culture trial was started. One 
treatment was employing the 5-day no feeding, followed by a 5-day re-
feeding schedule. Initial results after 20 d showed that HSI recovers 
during refeeding but not the body weight. The experiment will continue 
to achieve conclusive results. 

 

 

Increasing technical skills supporting community-based sea cucumber 
production in Vietnam and the Philippines 
 
This study is a continuation activity funded by ACIAR (Australia) on 
the production of sea cucumber Holothuria scabra from optimizing 
hatchery and nursery production up to resource enhancement and grow-
out in the sea ranch. With a duration of 5 years, the first year is focused 
on optimizing hatchery production by utilizing algal concentrates to 
minimize dependency on live micro-algae cultures. Experiment results 
in 2019 showed that live Chaetoceros calcitrans (Cc) is still best, but 
Isochrysis sp. (Isochrysis 1800®) paste & Shellfish diet® 1800 can be 
possible alternatives. For the ocean-based nursery culture of sandfish in 
floating hapas, results suggest that algal biofilm and temperature 
positively affect sandfish growth in hapa, while wind and rain are 
negative factors. In 2020, problems with predation of sandfish in 
nursery pens and sea ranch were evaluated in lab and field experiments. 
In a predation-avoidance experiment, small (3-5 g) sandfish juveniles 
seemed to be naïve of predators, while medium (15-20g) sandfish 
tended to avoid predators. Thus, >20 g sandfish is recommended for 
stocking in the field. Predator-mitigation measures in grow-out pens 
and sea ranch will be studied in succeeding years. 

2019-2023 

 

Development of optimal fish-prawn co-culture schemes in tanks and 
lake-based cages for increased farm production 
 
This study aims to jointly produce two commercially valuable low 
input species in a sustainable, cost-efficient, and responsible culture 
system that would provide profitable returns for the small-scale fish 
farmer. Specifically, the study will look into the rearing of genetically-
improved Nile tilapia strains (e.g. i-Excel) and red tilapia hybrids, 
together with giant freshwater prawns (GFP) in tank-based co-culture 
systems and assess optimal tilapia-prawn co-culture schemes in lake-
based cages. After 14 weeks, the combination of red tilapia + GFP 
tended to be better than other treatments (i-Excel + GFP), in terms of 
overall growth and survival. In a feeding study, GFP attained higher 
survival when fed while red tilapias survived better whether fed or 
unfed. Lake-based culture set-up and economic viability will be 
assessed in 2021. 

2020-2021 
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IMTA: Demonstration and verification of sustainable and efficient 
aquaculture techniques by combination of multiple organisms 
 
SEAFDEC/AQD and JIRCAS collaboration involves the determination 
of practically feasible systems through modified IMTA culture 
systems, applying polyculture techniques appropriate for aquatic 
organisms from various trophic levels. In this study, a combination of 
fed fish (milkfish), a deposit feeder (sea cucumber), and plants 
(seaweed) was tested in a pen culture set-up. The IMTA set-up design 
has evolved since 2015 to address various problems encountered 
respective of the species. The traditional idea of the 2D IMTA, where 
all commodities occupy the same pen, was problematic especially at 
low tide where the swimming space for fish became limited because of 
the seaweeds, while feed waste showed to be too much of the sandfish. 
The 3D IMTA, where seaweeds and sandfish were culture adjacent to 
the primary fish pen showed promise. However, seaweeds proliferated 
but showed significant seasonality where mortality was high due 
predation by herbivores. On the other hand, sea cucumbers (sandfish) 
have consistently shown good growth, but were stunted after 4-5 
months. In a 4D IMTA, stunted sandfish were re-stocked inside the 
primary fish pen to feed on remaining organic materials, after harvest 
of the milkfish. Experimental demonstration of IMTA from 2011 to 
2018 showed that milkfish in this IMTA set-up produced marketable 
sizes at harvest. However, because of the small-scale and the open pen 
system, there was no clear significant bioremediation effect from 
sandfish and seaweed. IMTA pen showed better prospects as a sandfish 
nursery system, than for grow-out. 

 

 

Grow-out culture of abalone in pipes 
 
An alternative culture method for abalone Haliotis asinina in 
perforated PVC pipes was established by a previous research work by 
the same proponent. This system uses natural food seaweed 
Graciliariopsis heteroclada, thereby being environment-friendly. In its 
verification phase, this method will be evaluated in field culture trials 
in partnership with a private company, located in northern Iloilo. 
Starting in March 2018, this study was successful in demonstrating the 
technology with 20 units of PVC. In 2019, a total of >5,000 abalones 
were stocked and >1,500 harvested, weighing >35 kg. As of Jul 2020, a 
total of 7,320 were already stocked. However, >3,000 were recorded as 
missing/mortality, primarily due to the intermittent feeding and 
maintenance as caused by COVID19 travel restrictions to and from the 
site. 

2018-2020 

 

Polychaete culture in raceway ponds 
 
Marine worms (Annelida: Polychaeta) are used for crustacean and fish 
broodstock maturation diet due to their qualities in enhancing 
reproductive performance. As a potential feed ingredient, polychaete 
needs to be disease-free and thus require to be produced in controlled 
environments like in land-based raceways using hapa nets. This study 
aims to verify the culture methods of polychaetes in raceways and 
assess nutrient quality, health, and profitability of such a culture 
system. Adult polychaetes Marphysa sp. were collected from the wild 
and tested for the absence of diseases (e.g. WSSV, IHHNV, YHV, 
MBV, AHPND, EHP, and VNN). Larvae at the nectochaete stage from 
cocoons produced by these adults were harvested and used in 
experiments. In terms of stocking density, polychaetes significantly 
grew bigger at 500 ind/m2 than at 1000, 1500, 2000, although not 
significant in survival. There was higher polychaete biomass (0.56 g, 
100 g/m2) when cultured for 4 months than 3 months (0.40 g, 69 g/m2). 
However, in terms of profitability potential, growing polychaetes only 
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up to bait-size (<0.4 g) showed to be profitable (ROI:58%) using this 
culture protocol: 2-month culture, 6 runs/year, 100m2 @ 1000/m2, 30% 
survival, Php1/pc selling price. In terms of nutrients, the highest crude 
protein (64%) was achieved at 4 months’ culture with 10% fat, while 
the highest HUFA levels were achieved at 3 months. In testing for 
storage potential, Polychaetes are recommended to be used within 2 
months of storage in the freezer. 
 
4. PROPOSED FUTURE ACTIVITIES FOR THE YEAR 2021 
 

4.1 Planning of the Project Activities 
 

Project/Activity Title Duration Remarks 
Strategic feeding of milkfish (Chanos chanos) for efficient marine cage 
culture product 2021 

Will continue 
in 2021 with 
funding from 
AQD 

Increasing technical skills supporting community-based sea cucumber 
production in Vietnam and the Philippines 2021 

Will continue 
in 2021 with 
funding from 
ACIAR 

Development of optimal fish-prawn co-culture schemes in tanks and 
lake-based cages for increased farm production 2021 

Will continue 
in 2021 with 
funding from 
AQD 

IMTA: Demonstration and verification of sustainable and efficient 
aquaculture techniques by combination of multiple organisms 2021 

Project will 
end by 2021 

Grow-out culture of abalone in pipes 
 2020 

Project will be 
ending this 
year 

Polychaete culture in raceway ponds 
 2020 

Project will be 
ending this 
year 

 
4.2 Expected Outcomes/Outputs 

 
Projects ending this year and in 2021 are expected to be published for information dissemination 
and continuing projects will work on all activities in the timeline in order to achieve the remaining 
objectives. The program is also expected to propose new projects and activities to achieve the 
goals to the program. 

 


