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1. INTRODUCTION 

 

The concept of healthy and wholesome aquaculture is an integral component in improving and 

sustaining aquaculture production to provide the protein needs of an escalating human population. 

Research and development efforts in aquaculture have resulted in phenomenal growth of the sector in 

the last four decades, but more problems need to be studied and solved to attain significant 

improvements and assure sustainability for future generations in the face of many challenges posed by 

ecological, economic, and climatic changes, among others, happening in the world today. 

 

2. PROJECT 

2.1 Goal /Overall Objectives 

 

The goal of the program is to improve aquaculture production through innovations in nutrition 

and feeding, and fish health management in aquaculture. 

 

2.2 Outcomes and Expected Outputs 

 

o Find alternative protein sources to replace fish meal in dietary formulations 

o Determine specific ingredients that enhance growth performance 

o Promote practices or strategies to improve production 

o Investigate the efficacy of probiotics 

o Rationalize the need and application of diagnostics that will ensure biosecurity within 

culture systems 

o Promote wider use of conventional and new diagnostic methods, especially for emerging 

diseases 

o Find effective and safe alternative drugs and chemicals (including natural products) to 

manage aquaculture diseases 

 

2.3 Project Description/Framework 

 

The strategies invoked in this program will concentrate on the following: 

 

Activity 1: Nutrition to promote healthy farmed aquatic animals; 

Activity 2: Disease diagnosis, control, monitoring and surveillance of aquatic animals; 

Activity 3: Environmental integrity, certification, and food safety 

 

3. PROGRESS/ACHIEVEMENTS OF ACTIVITIES IN THE YEAR 2018 

 

Project/Activity Title Duration Remarks 
Evaluation of raw meal, fermented and live green macroalgae 

Chaetomorpha linum as food source for farmed Penaeus 

monodon 

January-

September 2018 

Ongoing 

 

Forty-first Meeting of the Program Committee   

Southeast Asian Fisheries Development Center 

Bayview Hotel, Langkawi, Malaysia  

5-7 November 2018 

WP03.2.1.2 
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Project/Activity Title Duration Remarks 

 
Raw meal, fermented and live green macroalgae 

(Chaetomorpha linum) was evaluated as food source for 

farmed tiger shrimp Penaeus monodon. C. linum, collected 

from two locations in AQD’s Tigbauan Main Station, contains 

the following nutrients: crude protein = 15-17%; crude fat = 

0.9 = 1.6% and nitrogen-free extract = 19-48%. 
Evaluation of Phytoecdysteroids Crude Extract (PCE) from 

Spinach in Molting and Growth of Mangrove Crabs, Scylla 

serrata 
 
Using of PCE from spinach to induce mangrove crab molting, 

which is important in the production of soft-shell crabs, was 

evaluated. Three experimental runs were done: (1) 1 kg of 

fresh spinach produced 120 g freeze-dried powder; (2) 143 g 

freeze dried spinach produced 0.647 g colloidal substance; and 

(3) 8 kg fresh spinach yielded 4.34 g colloidal substance 

(PCE). 

January-

September 2018 

Ongoing 

Hatchery production & semi-intensive pond culture of 

Peneaus indicus  
 
The hatchery production and semi-intensive pond culture of 

white shrimp Penaeus indicus are being improved for 

sustainable supply.  
 
For hatchery, broodstocks were sourced from Antique and 

were placed in tanks with 10 pairs of male and female. After 

30 days of culture, a total of 17,000 postlarvae (PLs) were 

produced. Most larvae were discarded or did not proceed to 

PL due to lack of diatoms. 
 
For semi-intensive pond culture, a study compares shrimp 

growth by using formulated feeds for P. vannamei and tilapia. 

Six ponds (700-800 m
2
/pond) in AQD’s Dumangas 

Brackishwater Station were prepared (cracked dried and 

applied with lime) with inorganic fertilizers (46-0-0 and 16-

20-0), teased powder and crustascide. Each ponds were 

stocked at 20 ind/ m
2
 wherein three ponds are for testing P. 

vannamei feeds and the other three is for tilapia feeds.  

January-

September 2018 

Ongoing 

Evaluation of protein enhanced copra meal (PECM) as dietary 

protein source for economically important finfish 
 
Protein enhanced copra meal (PECM) was also evaluated as 

dietary protein source for economically-important finfish. 

PECM has the following nutrient composition: crude fat = 

41.32%; crude fat = 5.47%; nitrogen-free extract = 43.18%; 

ash = 8.19%; and crude fiber = 5.82%. Grouper (Epinephelus 

fuscoguttatus) juveniles were used for trials and were fed with 

experimental diets (PECM levels: 0%, 4%, 8%, 12%, 16% and 

16% plus amino acids) for 70 days. Compared to soybean 

meal, there’s no significant differences in fish performance 

parameters (e.g. body weight, survival, feed intake). In 

addition, normal structures of the digestive tract were 

January-

September 2018 

Ongoing 
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Project/Activity Title Duration Remarks 
observed and liver morphology was not altered by the dietary 

treatments. 
Quantitative amino acid requirements of juvenile Asian sea 

bass (Lates calcarifer Bloch): requirements for Leucine, 

Isoleucine and Histidine 
 
Amino acid (leucine, isoleucine and histidine) requirement for 

Asian sea bass juveniles are being quantified. In lieu of sea 

bass due to unavailability during testing period, grouper (E. 

fuscoguttatus) juveniles were tested in six diets for leucine 

(levels: 0%, 0.25%, 0.5%, 0.75%, 1.0% and 1.25%). Each test 

diets have amino acid mixture with aspartic acid (13.5%) and 

Peruvian fish meal with squid meal (60%). Following the 8-

week trial, the leucine requirement for grouper is 2.89%. 

Proximate composition analysis, amino acid analysis, and 

protein retention together with more data analysis are still 

ongoing. 

January-

September 2018 

Ongoing 

Effect of thraustochytrid on reproductive performance of 

hatchery-bred abalone, Haliotis asinina 
 
The potential of thraustochytrid as alternative lipid source for 

fish oil in hatchery-bred abalone (Haliotis asinina) was 

assessed. Abalone juveniles had been reared to broodstock 

sizes specifically for the experiment. Protocol for harvesting 

cultured thraustochytrid changed from 4 days to 3 days. 

Culture and harvesting of thraustochytrid is ongoing to meet 

the required amount of extracted thraustochytrid oil. 

January-

September 2018 

Ongoing 

Detection, quantification and viability of Tilapia Lake Virus 

(TiLV) in pond soil and water as influenced by water quality 

parameters and culture management 
 
Tilapia Lake Virus (TiLV), an RNA virus, is an emerging 

disease that could be a serious threat to aquaculture of tilapia 

is Asia. Hence, a study on detection and quantification and 

viability of TiLV in pond soil and water influenced by water 

quality parameters and culture development is ongoing. 
 
The study aims to detect and quantify TiLV in pond soil, 

water, and fish samples using Quantitative Reverse 

Transcription – PCR (qRT-PCR) and correlate these with 

water quality parameters. It also aims to evaluate if there is 

significant difference among ponds in terms of the following: 

(1) number of tilapia positive for TiLV; (2) number of dead 

tilapia positive for TiLV; (3) TiLV load in the soil, water, and 

tilapia samples. 
 
Soil and tilapia samples were taken from the wild; one in 

Laguna de Bay and three other farms. Two of the farms (Bata-

an and Pampanga) have history of TiLV and one has none 

(Tarlac). High amount of RNA were yielded from the soil 

samples using Phenol-Chloroform Isoamyl method (Miura, et 

al 2011 with modifications). 
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Project/Activity Title Duration Remarks 
Efficacy of different therapeutants against Caligus sp. 

infestation in tropical fish under laboratory conditions 
 
A newly approved study to test the efficacy of different 

therapeutants against Caligus sp. (sea lice) in tropical fish 

under laboratory conditions had begun. The objectives of the 

study include the investigation of toxic effects of emamectin 

benzoate in pompano (Trachinotus blochii), determine the 

effective dose in laboratory assay by exposing pre-adult and 

adult sea lice collected from infested pompano; and evaluate 

the efficient oral administration of emamectin benzoate in the 

control of sea lice infestation in pompano. The researchers are 

now currently rearing pompanos to juvenile stages to be used 

for the testing. 

January-

September 2018 

Ongoing 

Production of Penaeus vannamei using Biofloc System with 

sludge removal facility (SRF) to demonstrate the productivity 

of old earthen ponds during the wet season 
 
The production of Penaeus vannamei using Biofloc System 

with sludge removal facility in old earthen brackishwater 

ponds during wet season as well as verifying the economic 

benefits of using the system, was demonstrated. Soil 

preparation was completed, biosecurity facilities e.g. bird-

scare, crab fence were installed, and pond facilities e.g. 

feeding bridge, feeding boat, discharge pipe, depth gauge, 

secchi disks and others were fabricated. Supplies were 

purchased and awaiting arrival. The stocking will commence 

mid-October of this year. 

January-

September 2018 

Ongoing 

Safeguarding the future of the Seaweed Industry of the 

Philippines: Disease and Pest Detection 
 
Trial sampling has been done for detection of diseases and 

pests in (farmed and wild) seaweeds. Seaweed samples were 

taken from Inampulugan Island in Guimaras and were positive 

of various unidentified epiphytes. The objective of the study is 

to produce detection and molecular diagnostic tools to 

properly identify the pests and diseases in seaweeds. The 

identified samples will be compiled in a central, open-access 

database and biobanks. 

January-

September 2018 

Ongoing 

Safeguarding the Future of the Seaweed Industry of the 

Philippines: Farm Management and Biosecurity 

 
This study is being conducted to determine the effectiveness 

of current biosecurity and legislation on seaweed farming in 

the Philippines. Existing legislative policies on seaweed 

farming were compiled and analyzed for a systematic review. 

Questionnaires were prepared and will be used for 

interviewing farmers in top three seaweed producing regions 

in the country to identify gaps in legislations and provide 

recommendations for future policy, legislation and farm 

management. Researchers under this study undergone a 6-

month capacity building in the United Kingdom as part of the 

initial phase of the project. 

January-

September 2018 

Ongoing 
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4. PROPOSED FUTURE ACTIVITIES FOR THE YEAR 2019 

 

4.1 Planning of the Project Activities 

 

Project/Activity Title Duration Remarks 
Viability of hatchery-bred P. indicus in semi-intensive culture 

in ponds demonstrated and hatchery operations manual will be 

drafted 

2019 Ongoing 

Phytoecdysteroids Crude Extract (PCE) from Spinach for 

molting in crabs will be demonstrated 
2019 Ongoing 

Green macroalgae C. linum as food source for farmed P. 

monodon will be evaluated 
2019 Ongoing 

Requirement level of amino acid leucine of grouper will be 

identified 
2019 Ongoing 

Milkfish by-product hydrolysate for larval diets of tilapia will 

be evaluated 
2019 Ongoing 

Protein enhanced copra meal (PECM) as dietary protein 

source for two grouper species will be evaluated 
2019 Ongoing 

Thraustochytrid on reproductive performance of hatchery-bred 

abalone will be evaluated 
2019 Ongoing 

Poultry by-product meal as feed ingredient in milkfish grow-

out diet will be demonstrated 
2019 Ongoing 

Requirement levels of three essential amino acids in 

seabass/grouper will be identified 
2019 Ongoing 

Existing grow-out diet for P. indicus will be refined/modified 2019 Ongoing 
Effective level of PCE to induce crabs to molt will be 

identified 
2019 Ongoing 

Effective levels of alternative feed ingredients (PECM, fish 

hydrolysate, thraustochytrid exract, and C. linum) for fish, 

tilapia larvae, abalone, milkfish and farmed P. monodon will 

be established 

2019 Ongoing 

Tilapia Lake Virus 
o Start 1-year sampling and monitoring 
o Samples positive for qRT-PCR detection of virus will be 

confirmed by histopathology 
o Cell culture work and pathogenicity of virus isolated in 

water, soil and tilapia samples 
o Molecular analysis of virus isolated in water, soil and 

tilapia samples 

November 2018 

until 2019 
Ongoing 

Efficacy of different therapeutants against Caligus sp. 
o evaluate the efficacy of other possible therapeutants such 

as hydrogen peroxide and herbal extract of onions at 

various concentrations as a preventive treatment against 

sea lice in pompano 

2019 Ongoing 

Penaeus vannamei using Biofloc System 
o Another run during the dry season to compare results with 

that of the wet season 

2019 Ongoing 

Seaweed (diseases and pest detection) 
o Surveillance/ monitoring of current & emergent diseases/ 

pest in seaweed farms/ producing regions 
o Formulation of proactive management protocols and tools 

for seaweed diseases 

2019 

Ongoing 
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Project/Activity Title Duration Remarks 
Seaweed (farm management and biosecurity) 
o Interview farmers in ARMM and Region 4B as well as 

government officials e.g. personnel of BFAR 
o Work on Objective 2.3 and produce innovative 'tools', 

biosecurity protocols and legislative frameworks in 

collaboration with local and national stakeholders 

2019 

Ongoing 

Address the issues and gaps per commodity 
o Continue studies on emerging diseases such as 

Streptococcal infection and vibriosis in marine fish 
o Incorporate a more in-depth study of the sea lice problem 

in pompano (elucidation of the mechanism of infection 

and development of prevention/control measures) to 

existing studies 
o Studies on prevention and control of Amyloodinium 

infections and update manual on finfish diseases 
o Address the lack of good quality shrimp fry by using 

probiotics in the hatchery phases and disinfection of P. 

monodon egg against diseases 
o Produce more rearing shrimp through polyculture and/or 

extensive method and create protocols to prevent diseases 

for small scale shrimp farmers 
o Update manuals and publications on shrimp diseases 
o Continue mangrove crab pathogenomics 
o Epidemiological and surveillance studies for emerging, re-

emerging and mortality cases in fish and shrimp 

2019 

Ongoing 

 

4.2 Expected Outcomes/Outputs 

 

This program is expected to improve aquaculture production through innovations in nutrition and 

feeding, and fish health management. Through the proposed activities, the program will continue to 

promote the wider use of conventional and new diagnostic methods for emerging diseases and 

biosecurity. The activities in studying Tilapia Lake Virus (TiLV) will continue as it is one of the most 

serious aquaculture threats in Asia.  

 

Finding effective and safe alternative drugs to manage aquaculture diseases is also one of the expected 

outputs. For example, different therapeutants will be tested for efficacy in controlling sea lice 

infestation in pompano. The program will also produce whiteleg shrimp Penaeus vannamei using 

Biofloc System and the effectivity of the strategy will be tested through verification of its economic 

benefits.  

 

Reducing the cost of feed formulations by using alternative ingredients will significantly benefit the 

fish farmers and the industry. Under this program, the following alternative ingredients are being 

studied: (1) raw meal, fermented and live green macroaglae for shrimp; (2) PCE from spinach for 

mangrove crab molting; (3) milkfish by-product hydrosolysate for tilapia larvae; and (4) PECM for 

finfish. 

 

Aside from alternative and low-cost feeds, determining specific nutrients that enhance growth 

performance is an important objective of this program. For example, amino acid (leucine, isoleucine 

and histidine) requirements for Asian sea bass juveniles and alternative lipid source (thraustochytrid) 

for abalone juveniles will be quantified. 

 


