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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 our world today. 
 
This program has two main components: fish health and nutrition and feed. Fish health concentrates 
on disease diagnosis, control, monitoring and surveillance of aquatic animals; and environmental 
integrity, certification, and food safety. While the nutrition and feed component conducts studies to 
address some problem and need areas to sustain the production of aquaculture products in the region. 
 
2. PROJECT 

I.1 Goal /Overall Objectives 
 
Fish health component aims to improve aquaculture production through innovations in 
nutrition and feeding and fish health management in aquaculture and in maintaining the 
environmental integrity of aquaculture systems. 
 
Nutrition and feed component aims to (a) find effective alternative protein sources to fish 
meal in dietary formulations; (b) to determine specific nutrients that enhances growth 
performances; and (c) to promote practices and strategies to improve production. 

 
I.2 Outcomes and Expected Outputs 

 
Fish health component 

Over-all the program is expected to achieve the following: (a) promotion of the wider use 
of conventional diagnostic as well as new methods especially for newly reported, emerging 
diseases; (b) finding an effective alternative safe drugs/chemicals (including natural products) 
to manage aquaculture diseases in lieu of harmful chemicals and drugs which have been 
discouraged or banned for use due to quality and safety issues; (c) re-education of 
stakeholders and develop the capability of  fish health specialists on fish disease diagnosis 
using gross clinical examination and bacteriology, mycology, parasitology and histopathology 
techniques; (d) enhancement of the stakeholders and fish health specialists’ understanding and 
interpretation of molecular diagnostic techniques and to develop healthy broodstock through 
pathogen exclusion; and (e) promotion of the group implementation of BMP/GAP and 
certification of small-scale farmers in the region and incorporate FAO Technical Guidelines 
to Aquaculture Certification into national aquaculture certification schemes and development 



2 

of regional standards as well as promotion of global standard for responsible supply 
certification system. 

 
Nutrition and feed component 

Approved studies covered six aquaculture species. In pompano, the requirement for an 
amino acid was determined and the dietary level of an alternative ingredient. A feed for 
abalone grow-out was also selected from various formulations. For the female P. indicus, the 
performance of a formulated maturation diet was found comparable with fresh feed and for 
this same species, the hatchery-bred breeders are able to supply seeds for grow-out in ponds 
and in polyculture with milkfish. For the freshwater species e.g. silver therapon, the optimum 
stocking density were conducted in land-based tanks and in cages in the lake. Fish seemed 
bigger in tanks than in cages. Processing of a potential feed ingredient was undertaken and 
also the addition of an enzyme combination in a formulated feed with the aim to improve feed 
quality and cost. 

 
I.3 Project Description/Framework (for total duration of the project) 

 
Fish Health Component 
 
Activity 1: Detection, quantification, and viability of Tilapia Lake Virus (TiLV) in pond soil 
and water as influenced by water quality parameters and culture management 
 
The study detects and quantifies TiLV in pond soil, water, and fish samples using quantitative 
reverse transcription PCR (qRT-PCR). TiLV risk and protective factors will be identified by 
correlating water quality parameters (temperature, dissolved oxygen, pH, ammonia, 
transparency, water depth, salinity) with TiLV loads in pond soil /water/ fish samples. 
 
Activity 2: Efficacy of different therapeutants against Caligus sp. infestation in tropical fish 
under laboratory conditions  
 
The study evaluates the efficacy and determines the effective dose of different 
chemotherapeutants (emamectin benzoate, hydrogen peroxide and onion) against pre-adult 
and adult sea lice in pompano 
 
Activity 3: Detection, control and treatment of persistent and emerging pathogens affecting 
pond cultured Asian catfish (Clarias macrocephalus) 
 
The study addresses the current problem on sporadic occurrences of catfish mortalities in the 
municipalities of Zarraga and Leganes through active monitoring and surveillance of the 
putative causative disease agents. 
 
Activity 4: Field verification of the vaccination regimen in cage-cultured marine fish species 
(pompano, snapper, grouper) broodfish in Igang Marine Station as a practical strategy to 
prevent the vertical transmission of nervous necrosis virus during seed production 
 
The study verifies the practical application of the vaccination regimen as an effective strategy 
to produce NNV-specific-free eggs coming from immunocompetent (vaccinated) high value 
marine broodfish species reared in floating net-cages in Igang Marine Station. 
 
Activity 5: Use of biofloc system to improve water quality, growth performance and disease 
resistance of Penaeus monodon and Penaeus indicus juveniles reared in tanks 
 
The study develops microbial biofloc in tanks using tilapia and milkfish and determines its 
floc composition; evaluates the effect of biofloc system using two different carbon sources 
against clear water culture on the growth and survival of P. monodon and P. indicus cultured 
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in tanks; and evaluates the effectiveness of the biofloc system on the resistance of shrimp 
against WSSV. 
 
Activity 6: Safeguarding the future of the Seaweed Industry of the Philippines: Disease and 
Pest Detection 
 
The study identifies the key diagnostic tools (detection protocols and molecular diagnostic 
tools) for yield-limiting seaweed diseases and pests (e.g., epiphytes and endophytes) 
associated with cultivation sites and the wider environment; and compiles a central open 
access database and national biobanks leading to an open access, digital ‘Atlas’ (Shore, 
DAPS). 
 
Nutrition and Feed Component 
 
Activity 7:  Quantitative amino acid requirements of juvenile Asian sea bass (Lates calcarifer 
Bloch): Requirements for leucine, isoleucine and histidine 
 
The requirement for essential amino acids of a high value aquaculture species was conducted. 
The quantitative requirement of pompano, Trachinotus blochii for leucine, isoleucine and 
histidine was started this year. Test diets have been formulated to contain different levels of 
the specific amino acid. Feeding trials are on-going. 
 
Activity 8: Spray dried hemoglobin (SDH) powder meal as an alternative protein source in 
grouper diets  
 
Spray dried hemoglobin (SDH) powder meal is a good source of protein. This was initially 
used in the formulation for grouper diet as an alternative protein source. The experimental fish 
was unavailable and with unpredictable production, pompano Trachinotus blochii, was used 
instead. The study will determine the proximate, amino acid, and fatty acid composition of 
hemoglobin meal as well as determine the digestibility of hemoglobin meal in a carnivorous 
fish. It will be followed by an efficacy evaluation of the meal when used as an ingredient in 
pompano diets. It will be evaluation in terms of performance parameters, feed efficiency, and 
comparative body composition (amino acid, proximate, and fatty acid profile). 
 
Activity 9: Application of enzyme combinations in milkfish diet 

 
Plant protein sources are increasingly used in aquafeed formulations due to its relatively low-
cost and ample availability. The presence of phytate and other antinutritional factor restricts 
its own inclusion. It was known that phytase supplementation could increase bioavailability of 
nitrogen, leading to reduction in feed cost and carbohydrase hydrolyze complex non-starch 
polysaccharides present in plant feedstuffs. With this, this study aims to investigate the 
benefits of enzymes (phytase and carbohydrase) combinations in milkfish diets to improve 
feed performance and reduce formula cost. 
  
Activity 10: Evaluation of raw meal, fermented and live green macroalgae Chaetomorpha 
linum as food source for farmed Penaeus monodon  
 
The use of Chaetomorpha seaweed as food source, either through inclusion in formulated 
feeds or by direct feeding through co-culture system, can potentially benefit culture shrimps 
and possibly other farmed aquatic species. The study will optimize the fermentation protocol 
of Chaetomorpha meal. Unfermented Chaetomorpha meal will also be fed as diet to shrimp 
and tilapia, and milkfish juveniles hence, this study will determine the animal’s survival and 
growth parameters. The study will also evaluate and estimate the nutrient digestibility of the 
meal among the aforementioned commodities. 
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Activity 11: Hatchery production and semi-intensive pond culture of Penaeus 
(Fenneropenaeus) indicus  
 
The hatchery production and semi-intensive pond culture of Penaeus indicus were conducted 
with the aim to compare growth using P. indicus feeds (34-40%) and low-cost tilapia feeds 
(28-35%) and to demonstrate the profitability of P. indicus semi-intensive pond culture. 
 
Activity 12: Grow-out culture of abalone comparing the use of Gracilariopsis heteroclada 
and SEAFDEC formulated diet as feeds  
 
This study aims to compare seaweed G. heteroclada and SEADEC-formulated diet as feed to 
abalone in grow-out culture. It will specifically determine the growth and survival of abalone 
when fed with the seaweeds, formulated diet, and combination of both. 

 
Activity 13: Production techniques for culture of silver therapon (Leiopotherapon plumbeus) 
in tanks and cages  
 
SEAFDEC/AQD has established a reliable nursery and grow-out technique for silver therapon 
in cages. However, farming of silver perch juveniles requires a nutritionally-balanced diet for 
optimal growth and survival. To address this, concern a series of experiments will be carried 
out to establish the basic nutrient requirements. Basically, the study aims to develop 
production techniques and diets for silver therapon juveniles. 

 
Activity 14: Nutritional interventions to improve reproductive performance of Indian White 
Prawn Penaeus indicus (H. Milne Edwards, 1837)  
 
To formulate synthetic diets with similar efficacy as that of polychaete in promoting shrimp 
gonad maturation, understanding the mechanism and characterization of polychaete 
components that serves as promoter of gonad maturation would be vital. With this, the study 
aims to improve the reproductive performance of Penaeus indicus by providing maturation 
diet with optimized protein and lipid levels supplemented with polychaete extract with 
vitellogenesis promoting factor. 
 
Activity 15: Test of refined formulated feed for the grow-out culture of mangrove crab, Scylla 
serrata (Forsskal) in land-based tanks 
 
This study aims to refine feed formula for mangrove crabs based on its published nutritional 
requirement and physical properties. The study will also undertake proximate analysis, 
digestibility test, attractability test, and stability test for the refined formulation. It is expected 
to produce low- and cost-effective refined diet formulation for grow-out mangrove crab.  

 
3. PROGRESS/ACHIEVEMENTS OF ACTIVITIES IN THE YEAR 2020 
 

Project/Activity Title Duration Remarks 
Fish Health Component   
Detection, quantification, and viability of Tilapia Lake Virus (TiLV) in 
pond soil and water as influenced by water quality parameters and 
culture management 
 
Optimized detection/diagnostic protocol for TiLV was established. 
New TiLV primers were designed using the recently deposited 
sequence of TiLV isolate from the Philippines. The new primers are 
aligned with other international isolates and is specific only to TiLV. 
Three genetic groups of TiLV isolates from the Philippines were 
identified. Groups 1 and 3 are related to the Egyptian strain; while 
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Project/Activity Title Duration Remarks 
group 2 is related to the Malaysian strain. 
Efficacy of different therapeutants against Caligus sp. infestation in 
tropical fish under laboratory conditions 
 
The life cycle of Lepeophtheirus spinifer is completed. The lethal 
concentration to kill 50 % of the parasite is 0.32 ppm ememectin 
benzoate (EMB). Pompano fed with EMB (1.25, 1.39, 1.53 and 1.67 
ppm ) showed significant reduction in the prevalence and mean 
intensity of sea lice on day 17 and 27 after treatment compared to the 
control. 

 

 

Detection, control and treatment of persistent and emerging pathogens 
affecting pond cultured Asian catfish (Clarias macrocephalus) 
 
Two catfish hatcheries were monitored every two weeks. One had 
problem with catfish eggs that do not hatch (A); the other hatchery does 
not have any problem (B). In the hatchery phase, water hardness and 
presumptive Vibrio counts (PVC) are higher in hatchery A; PVC of fry 
from hatchery A is also higher (105 cfu/g) compared to hatchery B 
(undetectable at 10-1 dilution to 105 cfu/g). In the nursery phase, water 
hardness and presumptive Aeromonas counts (PAC) are higher in A; 
PVC is higher in B. PAC and PVC of the sediment are higher in A. 
PAC of the fingerlings are higher in B. 

 

 

Field verification of the vaccination regimen in cage-cultured marine 
fish species (pompano, snapper, grouper) broodfish in Igang Marine 
Station as a practical strategy to prevent the vertical transmission of 
nervous necrosis virus during seed production 
 
Several marine fish species at the IMS were vaccinated from March to 
July 2020. serum was examined for neutralizing antibody titers at 
different time points post-vaccination. Sera of vaccinated fish showed 
1:1729 titer and 1:5042 at 1 and 2 months, respectively. All sera from 
unvaccinated control fish showed titers under 1:40. 

 

 

Use of biofloc system to improve water quality, growth performance 
and disease resistance of Penaeus monodon and Penaeus indicus 
juveniles reared in tanks 
 
The dominant species in tilapia and milkfish BFT tanks were 
chlorophytes, ciliated and flagellated protozoa, nematodes and rotifers. 
Dominant bacteria present in tilapia biofloc with wheat flour as carbon 
source are Mycobacterium sp., Vibrio spp, Bacillus sp. and Shigella sp.; 
while, those with molasses as carbon source: Pseudomonas sp., Vibrio 
spp., and Bacillus sp. Dominant bacteria present in milkfish biofloc 
with wheat flour as carbon source are Aeromonas spp and Vibrio spp. 
While those with molasses as carbon source: Vibrio spp and 
Flavobacterium sp. 

 

 

Safeguarding the future of the Seaweed Industry of the Philippines: 
Disease and Pest Detection 
 
Key diagnostic tools (detection protocols and molecular diagnostic 
tools) for yield-limiting seaweed diseases and pests (e.g. epiphytes and 
endophytes) were established. Sentinel farming activity monitoring 
(June 2019- June 2020) encompassing the wet and dry seasons was 
completed. Representative samples (for histology, electron microscopy, 
microbiome and holobiome) were sent to the UK partners to be 
included in the ShORE and DAPS online databases. 
 

 

 

Nutrition and Feed Component   
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Project/Activity Title Duration Remarks 
Quantitative amino acid requirements of juvenile Asian sea bass (Lates 
calcarifer Bloch): Requirements for leucine, isoleucine and histidine 
 
The growth requirement for the amino acid leucine by pompano was 
determined this year. As a result of the experiment conducted, 
pompano’s optimum requirement for leucine is 1.61% of the diet. The 
inclusion level showed optimum weight (38.62±3.08), FCR 
(1.14±0.07), and survival rate (82.21%). Currently, amino acid of the 
pompano fresh is being analyzed. Analysis of the data collected 
throughout the study is being conducted and a manuscript for 
publication is being prepared. 
 

 

 

Spray dried hemoglobin (SDH) powder meal as an alternative protein 
source in grouper diets 
 
SDH is high in crude protein. Its efficacy as an ingredient in grow-out 
formulations for high value species is assessed. Six dietary levels of 
SDH was fed to pompano since of grouper was not available for the 
study. The first run conducted in October 2019 and January 2020 
yielded poor survival results due to cold weather conditions. A re-run 
was conducted in Igang Marine Station using 6 test diets with the 
following SDH diet levels 0, 4, 6, 12, 18, 27 percent. The feeding 
period will be for another 90 days in 1 x 1 x 2 m floating net cages. 
 

 

 

Application of enzyme combinations in milkfish diet 
 
The benefits of adding phytase and carbohydrase in grow-out diets for 
milkfish is investigated. Performance parameters, gut health and liver 
morphology were assessed. Milkfish with 50 g initial body weight were 
stocked in 37.5 m3 floating net cages following a 15 per m3 stocking 
density. Milkfish were fed with a combination with four dietary 
treatments: commercial diet as reference control, addition of phytase 
and carbohydrases, reduce 50% mono-calcium phosphate as positive 
control, reduced 50% MCP and 10% SBM for negative control, and 
negative control + phytase and carbohydrases as enzyme control. Initial 
results showed numerical differences between the four dietary 
treatments but the figures are yet to be statistically analyzed. 
 
The following analysis will be conducted as part of the study: (a) final 
proximate composition of milkfish fed the different dietary treatments; 
(b) liver and intestines histology; (c) calculation of performance 
parameters (hepatosomatic index, visceral somatic index, condition 
factor, protein and lipid retention, and others). 

 

 

Evaluation of unfermented, fermented and live green macroalgae 
Chaetomorpha sp. as food source for farmed Penaeus monodon and 
low-trophic level finfish 
 
This year, the diets produced from last year’s activities were tested. An 
experimental set-up was also done to estimate apparent nutrient 
digestibility of diets containing UFM and FCM. Four isonitrogenous 
and isolipidic diets containing increasing levels (0%, 12%, 18% and 
24%) of FCM were formulated and prepared. About 5,000 pcs of 
Penaeus monodon PL 15 were acquired from SEAFDEC/AQD Shrimp 
Hatchery and grown to desired body weight (0.3 g) for over a month. 
These were then randomly distributed to twenty 250-L rearing tanks at 
a density of fifteen shrimps per tank representing four treatments with 
five replications. The shrimps were fed with treatment diets for 90 
days. Results showed that there is no significant difference between the 
four diets of UCM but it showed that optimum level is closer to 6%.  

2018-2020 
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Project/Activity Title Duration Remarks 
 
In summary, the 5 µ cellulase fermentation protocol seemed ideal but a 
confirmation run is still needed. Survival rates for all treatments did not 
differ. The UCM dietary level for shrimps at 6 to 12% can be 
administered without adverse effect on its growth. Also, a high 
variability in the FCM feeling trial results were noted. 
    
Hatchery production and semi-intensive pond culture of Penaeus 
(Fenneropenaeus) indicus 
 
This study aims to produce a sustainable supply of P. indicus PL from 
hatchery-bred broodstock. The hatchery production protocol involves 
1:1 broodstock in 15 tanks following AQD hatchery-rearing protocol 
until PL15 which were fed with mussel, artificial diet, polychaetes, and 
squid. The protocols also include regular diseases monitoring and 
biosecurity. The study also compared the growth of shrimp using 40% 
P. indicus feeds and 33% of low-cost tilapia feeds.  
 
This year, the study produced 5,845,594 eggs and 4,230,890 nauplii 
with 40.5% spawning, 72.4% hatching rate. From that it produced 
141,063 PL with 3.3% survival rate. 
 

 

 

Grow-out culture of abalone comparing the use of Gracilariopsis 
heteroclada and SEAFDEC formulated diet as feeds 
 
This study aims to determine growth and survival of abalone fed with 
seaweed, SEAFDEC formulated diet (SFD) and combination of both. 
Nine diets were formulated and were tested for water stability (4 and 6 
hours). These diets have the following nutrient ranges: 26.3 to 32.6% 
crude protein, 4.4 to 5.4% crude fat, 30.6 to 35.6% NFE, and 278.7 to 
302.8 kcal/100 g DE. The price range of the feeds starts from PHP 
100.1 to PHP 502.6 per kg (USD 2.07 to 10.37). As part of the 
experiments, the diets will be ranked according to water stability, costs, 
and dietary nutrient content.  
 

 

 

Production techniques for culture of silver therapon (Leiopotherapon 
plumbeus) in tanks and cages 
 
An experiment was conducted to determine the optimal stocking 
densities of silver therapon during the nursery phase. The study used 
three treatments with varying densities (50 pcs/m3, 75 pcs/m3, and 100 
pcs/m3) for stocking in 1 x 1 x 1.5 m cages located in both land-based 
tank and lake-case cage nurseries. It was fed with formulated microdiet 
(<149 µm) and were sampled every 2 weeks. After 10 weeks in land-
based tank, results show no significant difference in the growth and 
survival of silver therapon juveniles, although those held at the lower 
stocking density (50/m3) had slightly higher mean final weight, percent 
weight gain (WG), specific growth rate (SGR) and survival than at 
higher stocking densities. Feed conversion ratio (FCR) was not 
significantly affected by stocking density, but was better at 100/m3 
stocking density. For lake-based cages, no significant difference in the 
growth performance of silver therapon juvenile. But, fish reared at 
lower stocking density (50/m3) had slightly higher mean final weight, 
percent weight gain (WG), and specific growth rate (SGR) than those 
reared at higher stocking densities. Survival and feed conversion ratio 
(FCR) were comparable among density groups.  
 
Generally, silver therapon juveniles reared in land-based cage nursery 
grew better than those reared in lake-based cage nursery  
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Project/Activity Title Duration Remarks 
 

Nutritional interventions to improve reproductive performance of 
Indian White Prawn Penaeus indicus (H. Milne Edwards, 1837) 
 
The study generally aims to improve reproductive performance of 
Penaeus indicus by providing a maturation diet with optimized protein 
and lipid levels supplemented with polychaete extract with 
vitellogenesis promoting factor. This year, the study is assessing the 
effects of different levels of polychaete extracts on sperm quality of the 
prawn. The study made use of three dietary treatments with varying 
protein levels (55%, 45%, and 35%) and lipid level for each protein 
levels (18, 12, and 6). The female shrimps were fed for 45 days. The 
control diet includes fresh and frozen squid, mussel, and polychaete 
that were given alternatively. As a result, 45% protein together with 
18% lipid (45:18) and 55% protein with 12% lipid (55:12) were 
determined as the best diet treatments. It has the same effect with the 
control diet in terms of maturation rate, ovary shadow ratio, egg 
diameter, crude protein of ovary and hepatopancreas, and ovary lipid 
content. However, the difference would be that the latency period of 
the aforementioned best treatments is significantly shorter in control 
diets.  
 

 

 

Test of refined formulated feed for the grow-out culture of mangrove 
crab, Scylla serrata (Forsskal) in land-based tanks 
 
The study is a newly approved study and all activities are still ongoing. 
 

 

 

 
4. PROPOSED FUTURE ACTIVITIES FOR THE YEAR 2021 
 

4.1 Planning of the Project Activities 
 

Project/Activity Title Duration Remarks 
Fish health components 
Detection, quantification, and viability of Tilapia Lake 
Virus (TiLV) in pond soil and water as influenced by 
water quality parameters and culture management  

The study will be continued. 
Continue genome sequencing of local 
TiLV isolates. Genetic selection using 
molecular markers  to improve 
resistance of tilapia against TiLV and 
other diseases will be done 

Efficacy of different therapeutants against Caligus sp. 
infestation in tropical fish under laboratory conditions 

 

A new study will be proposed on the 
field verification of control/ 
treatment/intervention protocol 
against caligids. 

Detection, control and treatment of persistent and 
emerging pathogens affecting pond cultured Asian 
catfish (Clarias macrocephalus)  

The study will be continued. 
Continue monitoring of catfish farms 
to identify pathogens and their control 
and treatments. 

Field verification of the vaccination regimen in cage-
cultured marine fish species (pompano, snapper, 
grouper) broodfish in Igang Marine Station as a 
practical strategy to prevent the vertical transmission of 
nervous necrosis virus during seed production 

 

The study will be discontinued. 
Vaccination of marine fishes will be 
incorporated as one of the activities at 
Igang Marine Station.  
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Use of biofloc system to improve water quality, growth 
performance and disease resistance of Penaeus 
monodon and Penaeus indicus juveniles reared in tanks  

The study will be continued. The 
effectiveness of the biofloc  system 
on the resistance of shrimp against 
WSSV will be investigated. 

Safeguarding the future of the Seaweed Industry of the 
Philippines: Disease and Pest Detection 

 

The study will be continued.  
Sharing Best Practices (SBP) event in 
key seaweed growing areas around 
the country will be conducted. 
Seaweed brochure (with the whole 
Philippine Team) will be produced. 
Additional sampling activity will be 
done if needed. Identification of 
EFAs using histology, EM, and 
molecular analyses will be continued.  

Studies on the virulence factors of the Philippine 
strains of Streptococcus spp. and their potential 
application for vaccine development against 
streptococcal infection in tilapia and other susceptible 
fish species 

 

To be proposed to address the 
concern on Streptococcal infection 
affecting finfishes especially grouper 
as has been identified during 
commodity meetings on Marine 
Finfishes 

Molecular Studies on Seaweeds  To be proposed 

Antimicrobial resistance study on bacteria from shrimp 
and its environment  

To be incorporated in studies with 
bacterial component and in the 
diagnostic services of AQD’s Fish 
Health Section. 

Epidemiological studies on persistent diseases like ice-
ice in seaweeds, Caligus in pompano, bacterial 
diseases of finfishes, other diseases  

AQD’s Fish Health diagnostic team 
will collaborate with AQD’s Farming 
Systems and Ecology Section, Igang 
Marine Station, and Laboratory 
Facilities for Advanced Aquaculture 
Technology team. 

Nutrition and Feed Component 
Quantitative amino acid requirements of juvenile Asian 
sea bass (Lates calcarifer Bloch): Requirements for 
leucine, isoleucine and histidine 1 year 

Pompano will be fed different dietary 
levels of isoleucine to determine the 
requirement of this amino acid for 
growth. Last of the 3 amino acids to 
be determined in the approved study. 

Spray dried hemoglobin (SDH) powder meal as an 
alternative protein source in grouper diets  
 1 year 

Spray dried hemoglobin meal added 
in different levels in pompano feed. 
This is to evaluated the efficacy of 
this ingredient especially on 
digestibility, liver and intestine 
morphology in pompano. 

Evaluation of raw meal, fermented and live green 
macroalgae Chaetomorpha linum as food source for 
farmed Penaeus monodon 1 year 

The use of fermented and 
unfermented Chaetomorpha meal will 
be evaluated in a confirmatory run. 
Different levels will be added in 
formulated diets for shrimps. 

Hatchery production and semi-intensive pond culture 
of Penaeus (Fenneropenaeus) indicus 

1 year 

The production of PLs from hatchery-
bred broodstocks of P. indicus was 
shown to be sustainable. An 
economic analysis will be done which 
will be included in the preparation of 
the manual.  

Grow-out culture of abalone comparing the use of 
Gracilariopsis heteroclada and SEAFDEC formulated 
diet as feeds 1 year 

Grow-out diet appropriate for abalone 
grow-out is being selected from 
various formulations based on water 
stability and nutrient content. This 
activity will be able to identify the 
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adequate feed. 
Production techniques for culture of silver therapon 
(Leiopotherapon plumbeus) in tanks and cages  
 2 years 

The study on optimum stocking 
density in the nursery phase of silver 
therapon was almost done. This was 
part of the production technique 
aimed to aid in the development of 
grow-out diet for this species. 

Nutritional Interventions to Improve Reproductive 
Performance of Indian White Prawn, Penaeus indicus 
(H. Milne Edwards, 1837) 2 years 

Female breeders of P. indicus were 
fed different dietary levels of protein 
and lipid to improve maturation. 
Results are being analyzed in order to 
design a similar experiment for the 
male shrimp.  

Test of refined formulated feed for the grow-out 
culture of mangrove crab, Scylla serrata (Forsskal) in 
land based tanks 1 year 

A modified/refined formulated feed 
for the mangrove crab will be tested 
in tanks. Results will be tested to 
improve the grow-out diet.   

 
4.2 Expected Outcomes/Outputs 
 
Some of the projects are ending in 2021 and proponents are expected to analyze the data gathered 
from experiments and publish information materials for dissemination to stakeholders. Continuing 
projects will be finished the remaining activities indicated in the work timeline. As for the entire 
program, it expected to propose new projects and activities to achieve the over-all goal of the 
program.  

 


