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1. INTRODUCTION 
 
A sustainable supply of good quality seedstock is key to a successful aquaculture enterprise. Rearing 
quality seedstock to commercial sizes require efficient husbandry techniques and suitable farm 
conditions to achieve increased yield. With the intensification of aquaculture systems in several 
Southeast Asian countries and the environmental challenges such as those resulting from climate 
change, development and use of quality farmed broodstock and adoption of optimal culture 
management methods are equally important in ensuring a steady production of seeds and later, 
marketable aquaculture products. 
 
2. PROJECT 

I.1 Goal /Overall Objectives 
Generate, verify, and promote technologies to ensure the sustainable production of quality 
seed stock for aquaculture as well as for stock enhancement. 

The specific objectives are to: 
(1) develop good quality broodstock for both traditional and emerging species 
(2) improve quality and production of seedstock through the refinement of hatchery 

and nursery management methods; 
(3) develop schemes for the production, management, maintenance, and 

dissemination of genetically selected and improved stocks; and 
(4) produce sufficient seedstock through the adoption of economically viable seed 

production systems 
 

I.2 Outcomes and Expected Outputs 
The program is expected to achieve the following: 

(1) production of good quality broodstock; 
(2) increased seed stock production through the availability and adoption of refined and 

efficient hatchery and nursery protocols 
(3) if available, promote genetically selected and improved stocks and apply techniques 

to optimize their use to improve on-farm aquaculture production 
(4) enough supply of seeds from major aquaculture commodities through the adoption of 

technically- and economically-viable breeding and seed production schemes 
 

I.3 Project Description/Framework (for total duration of the project) 
The program focuses on studies and activities that determine optimal conditions and cost-
effective, science-based methods for the production of quality seedstock. Enhancement of 
breeding performance, such as (a) use of different modes of hormone administration to induce 
maturation in captive broodstock; (b) nutritional interventions e.g. formulation of broodstock 
diets and larval nutrition schemes; and (c) other non-genetic/environmental interventions are 
approaches that are being adopted. While past studies have already covered genetics tools in 
broodstock management for key species such as milkfish, tilapia, mangrove crab, and 
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abalone, apart from focusing on the farmed aquatic species, a continuation of the Japan-
ASEAN Integration Fund (JAIF) project has been approved to strengthen with the efforts on 
genetics-based management of Anguillid eels, an important resource in the SE Asian region. 
Biotechnological tools such as DNA markers for the genetic identification and 
characterization of Anguilla bicolor pacifica stocks in natural habitats in the SE Asian region 
have been planned as part of the JAIF phase 2 activity. The study is led by 
SEAFDEC/IFRDMD as assisted by SEAFDEC/AQD, which is tasked to take charge of 
environmental DNA-based eel species identification. The ultimate objective of this activity is 
to later on have an understanding of the genetic connectivity among wild stocks of Anguillid 
eels in the region (Philippines, Indonesia, Vietnam and Myanmar) as basis for sustainable 
management of this wild aquatic resource.  
 
As mentioned, suitable hatchery and nursery protocols are being developed and refined 
depending on the level of technology for each species. These technologies are verified and are 
packaged into the most viable or cost-effective method for broodstock and seed production. 
Once ready for dissemination, industry stakeholders or primarily the fish farmers shall be 
informed of advances in seed production methods through training and the production of 
information, education and communication or (IEC) materials such as technical manuals. 
 
Activity 1: Broodstock development 

Information on the reproductive biology, mating/breeding behavior, and production traits 
in traditional and emerging aquaculture species (e.g. giant grouper) help formulate suitable 
broodstock management protocols. Nutritional intervention can be done as well to improve 
reproductive traits. Currently, the abalone, giant and hybrid groupers are the species being 
studied for the development of better breeding stocks. 

 
Activity 2: Refinement of hatchery and nursery protocols 

To increase production and rearing of larval and juvenile stages of important aquaculture 
species, mechanisms that: (a) enhance laboratory production of natural food organisms, e.g. 
algal paste production, and alternative food items, e.g. polychaetes, which serve as early-stage 
diets; as well as (b) improved rearing conditions and interventions that allow the aquatic 
organisms to adapt and survive well during larval development, are evaluated. 
 
Activity 3: Increase awareness on available genetically selected/improved stocks and 

optimize their use for improved on-farm aquaculture production 
This is done either through the development and evaluation of selected breeds 

commercially available or otherwise. Once such stock or strains are noted as superior then the 
same can be promoted to farmers for use with the end-goal of being able to increase on-farm 
fish yield. Preliminary activities related to stock improvement have been done in mangrove 
crab, abalone, oyster, and milkfish in previous years with the genetic characterization of 
potential sources of quality stocks from natural habitats. These programs were funded by the 
Philippine Department of Science and Technology, with AQD researchers collaborating with 
local research and academic institutions. Information on genetically diverse stocks of 
mangrove crab, oyster, abalone, milkfish, and seaweed has already been published and/or 
awaiting publication. However, initiatives toward the use of genetically variable stocks for 
breeding and/or genetic improvement shall be done hopefully in the future especially so that 
the breeding and hatchery facilities at AQD have already been improved and expanded. 

 
Activity 4: Promotion of technically and economically-viable breeding and seed production 

schemes 
It is not enough to disseminate information on innovative and technically feasible breeding 

and seedstock production methods. One has to ensure that such methods are cost-effective 
thus can generate increased profit for the hatchery/nursery farm operator. The objectives for 
this activity can be achieved if the technologies that are based on science are verified on-farm 
and will in the process, demonstrate economic viability. 
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3. PROGRESS/ACHIEVEMENTS OF ACTIVITIES IN THE YEAR 2020 
 

Project/Activity Title Duration Remarks 
Broodstock development 
Broodstock management, breeding protocol development for 
other species (for stock management and enhancement) 
 
Giant grouper 
Study Title: Verification studies on breeding and seed 
production of giant and hybrid groupers (Epinephelus spp.) 
 
A verification study on the breeding and seed production of 
giant and hybrid groupers (Epinephelus spp.) that focuses on the 
induction of maturation in captive groupers through an 
alternative mode of hormone administration was started in 2020. 
This study likewise aimed to verify protocols for the 
preservation of grouper spermatozoa. Apart from this, the study 
hoped to cross the giant grouper (as the source of sperm) with 
either the tiger grouper or the orange-spotted grouper to produce 
fast-growing hybrids. Finally, once available, trials on Proales 
supplementation during the larval rearing phase shall be done to 
look at its effect on growth and larval survival.   
        Hormones used for inducing breeders to spawn are 
normally injected onto the fish. In this study, GnRH has been 
incorporated in yeast and then orally administered to the 
grouper. Results showed that via this mode, gonad development 
has been effectively stimulated. Meanwhile, fertilization trials to 
test the viability of preserved grouper sperms did not result in 
any hatched eggs. Finally, with the limited breeders available 
for the experiments, new breeders have been acquired. 

2020-2021 

 

Environmental and nutritional intervention to improve 
broodstock performance 
 
Abalone (Haliotis asinina) 
Study Title: Verification of the effectiveness of 
SEAFDEC/AQD broodstock diets in improving reproductive 
performance in the tropical abalone, Haliotis asinina 
 
The verification study on the effectiveness of AQD broodstock 
diets in improving reproductive performance and larval quality 
in the abalone Haliotis asinina continued in 2020. The two test 
diets -- Diet 1 (37% protein/3570 kcal kg-1 energy) and Diet 2 
(42% protein/3750 kcal kg-1 energy) were compared against the 
control diet which is seaweed (18% protein/2200 kcal kg-1 
energy). Results showed that regardless of the feeding treatment 
and sex (male vs female), all abalone breeders followed a 30-
day spawning cycle. All the diets gave similar results in relation 
to the following reproductive parameters: egg spawning and milt 
release rates, milt release frequency, and instantaneous 
fecundity. Meanwhile, for broodstock survival rate, the results 
showed no significant difference among treatments (and 
between males and females) while broodstock survival rate and 
egg fertilization rate were better for those fed the seaweed or the 
control diet.   
 

2018 to 
date 

 

Production of nonconventional feed ingredients for use in 
broodstock diets 
 
Mudworm (Marphysa iloiloensis) 
Study Title: Economic viability of tank based polychaete culture 

2019-2020 
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Project/Activity Title Duration Remarks 
technology 
 
The study “Economic viability of tank based polychaete culture 
technology,” aimed to establish an optimal nursery and grow-
out methods for the production of uniformly sized polychaetes 
(Marphysa iloiloensis) in tanks. Polychaete production facilities 
have been improved. Production using 500 broodstock in each 1 
m2 tank was found to give the highest survival rate. Better 
survival (26.11 + 8.95%) was likewise achieved when 
polychaetes were fed at a rate of 100g/m2, using feeds 
administered three times a week. The cost and returns analysis 
using this protocol shall later be made to demonstrate the 
economic viability of the indoor tank-based system. Part of the 
plan is to incorporate polychaetes in formulated feeds for 
mangrove crabs. 
Refinement of Hatchery and Nursery Protocols   
Improvement of rearing protocols 
 
Shrimp Penaeus monodon/ Penaeus indicus 
Study Title: Use of biofloc system to improve water quality, 
growth performance and disease resistance of Penaeus monodon 
and Penaeus indicus juveniles reared in tanks 
 
To achieve good growth and disease resistance in farmed 
penaeid species, a study was conducted to determine if the 
adoption of the biofloc system can help improve the quality of 
the water where shrimp juveniles are reared. The objectives of 
this study include the following: (a) to determine the 
composition of the microbial biofloc which were developed 
either using reared tilapia and/or milkfish in tanks, (b) to 
evaluate the efficiency of the biofloc (produced using different 
carbon sources vs. clear water) on the growth and survival of 
shrimps and (c) to evaluate the efficacy of the biofloc system in 
improving the resistance of shrimps against the white spot 
syndrome virus. Results showed that the biofloc was composed 
of chlorophytes, ciliated and flagellated protozoa, nematodes, 
and rotifers. The specific growth rate (or SGR expressed in 
%/day) after 45 days of rearing was noted to be the best in 
shrimps reared in tanks with biofloc that was prepared using 
molasses (SGR= 8.62 %/day) compared to the control (clear 
water; SGR = 6.58%/day) and to the biofloc prepared using 
wheat flour (SGR = 7.79%/day) as carbon source.  
 

2020 

 

 
Mangrove crab (Scylla serrata) 
Study Title: Use of algal paste in the larval rearing of mangrove 
crab Scylla serrata  
 
To make hatchery rearing of mangrove crab seedstock less 
difficult, the use of algal paste in rotifer cultures for mangrove 
crab seed production was tried. When live Tetraselmis, AQD 
Tetraselmis algal paste (obtained through flocculation) and a 
commercial Tetraselmis algal paste (centrifuged) were 
compared, the number of rotifers produced were highest in those 
fed the Tetraselmis algal paste from AQD. Moreover, crab 
larvae fed rotifers that subsisted on flocculated Tetraselmis algal 
paste produced by SEAFDEC/AQD consistently resulted in 
better growth. 

2018-2020 
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Project/Activity Title Duration Remarks 
Sandfish Holothuria scabra 
Study Title: Optimizing hatchery production of early juvenile 
sandfish Holothuria scabra 
 
The sandfish hatchery facility was improved, that is, an auto 
heating system and a new and more efficient UV system were 
installed. Several broodstocks acquired from San Lorenzo and 
Sagay were made to spawn from January 2020 to May 2020. 
From these spawning episodes, the number of early juveniles 
harvested ranged from 2,513 to 17,541 while the survival rate of 
early juveniles (from hatched eggs) ranged from 0.05 to 1.46%. 
Faster larval development was noted in heated tanks (50% 
doliolaria at 14 days post-hatching) compared to larvae in 
unheated tanks (50% at 19 days post-hatching). An updated 
hatchery technology manual for sandfish is currently being 
prepared.  

2018-2020 

 

Tigriopus sp. 
Study Title: Development of techniques for sustainable mass 
production of harpacticoid copepods for marine fish and 
crustacean larviculture 
 
This study aimed to investigate and describe the life cycle of 
Tigriopus sp., determine and establish optimal culture 
conditions for Tigriopus mass production. The life cycle of 
Tigriopus was successfully monitored and described. To 
determine the ideal culture conditions for the copepod, these 
were reared under different temperature and salinity 
combinations. Results showed that the Tigriopus is best cultured 
at 28-29°C and 30ppt salinity for optimal growth. For mass 
production, 60L tanks and rectangular tanks measuring 1.5 x 
0.77 x 0.48m3 will be used while trials comparing the effect of 
feeding copepods items such as Baker’s yeast, rice bran, 
Chaetoceros sp. and biofloc will also be done.  

2019-2020 

 

Pompano 
Study Title: Utilization of artificial illumination in floating net 
cages on the nursery culture of pompano Trachinotus blochii: 
Effects on the growth and survival of pompano and its added 
economic value 
 
This study was conducted to (a) develop alternative and cost-
effective nursery rearing techniques for the pompano, (b) 
determine the effect of artificial illumination on prey selectivity 
of pompano and subsequently, on pompano growth and survival, 
and (c) determine the effect of artificial illumination on the 
abundance of zooplankton in floating net cages. Results showed 
that the culture period for pompano in lighted cages and fed 
100% of the feed ration was shortened by 15 days. The specific 
growth rates of pompano fed at 50% and 75% of the feed ration 
were not significantly different from those in unlit cages fed at 
100% of the ration and with pompano in lighted cages and fed 
100% of the ration. On the other hand, the feed conversion ratio 
was noted to be best in lighted cages where pompano were fed 
at 75% feeding rate. Good growth of pompano in lighted cages 
could be due to higher zooplankton (calanoid and cyclopoid 
copepods) ingestion . 

2017-2020 

 

Seaweed (Kappaphycus sp.) 
 
Study Title: Production of farmed eucheumatoids by 
micropropagation in the land-based nursery  

2020 
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Project/Activity Title Duration Remarks 
 
This study aims to produce seaweed micropropagules to support 
the needs of the sea-based nursery. With the adoption of refined 
methods, the land-based nursery production of Kappaphycus 
propagules is projected to increase from 4000 to 8000 
individuals per month. In 2020, propagule production per month 
increased from 4000 - 7200 to date. At the end of the study, the 
cost and return analysis of micropropagule production in the 
land-based nursery facility shall be determined. 
 
Study Title: Optimizing the survival of micropropagated 
seaweed Kappaphycus alvarezii through acclimation in tank-
based nursery systems 
 
This newly approved study aims to (a) define the optimal 
acclimation time of seaweed propagules in the laboratory, (b) 
determine the effective stocking density for seaweed propagules 
reared in laboratory-based tanks during the acclimation period 
and (c) establish the protocol for improved growth and survival 
of seaweed propagules through the adoption of an efficient tank 
acclimatization method. Preparations are on-going for the 
conduct of the laboratory experiments. 
 
Study Title: Sea-based nursery cage production of farmed 
eucheumatoids 
 
This study aims to (a) increase the production of seaweed 
propagules or plantlets by improving their survival rate in 
expanded sea-based nursery cages, (b) decrease propagule 
production cost, (c) conduct disease management measures to 
improve seaweed plantlet survival in the nursery cages and (d) 
provide quality propagules to grow-out farmers. Based on the 
Kappaphycus alvarezii and K. striatus production data, the 
average plantlet survival was noted at 22.9%.   

 
 
 
 
 
 
 
 
 
 
2020 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2020 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Because of travel restrictions 
(mid-March to May) brought 
about by the current 
pandemic, propagules from 
the laboratory-based 
hatchery were not delivered 
to the Igang Marine Station. 
Moreover, marketable-sized 
propagules were not 
harvested. Finally, some 
diseases (ice-ice and 
epiphytic filamentous algae) 
were noted in the seaweeds. 
To this, interventions are 
already being made. 
 

Production of alternative natural food organisms for hatchery 
and nursery rearing of commercially important aquatic species 
 
Algal paste 
Study Title: Optimization of electrolytic flocculator for paste 
production of important locally available microalgae in 
aquaculture 
 
This study aimed to establish optimal conditions for the 
production of algal paste through electrolytic flocculation using 
important, locally available microalgal strains/species in 
aquaculture by determining the ideal: (a) current/power source, 

2018-2020 
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Project/Activity Title Duration Remarks 
(b) electrode material, and (c) harvest parameters such as 
biomass and time. It also aims to determine the quality of algal 
paste in terms of viability, storage conditions, and the metal 
residue content, if any. Finally, once the production conditions 
are optimized, feeding trials to zooplankton are conducted, 
looking at paste acceptability, storage, and metal transfer as 
assessment parameters. 
Thus far, the study has defined the ideal power source, electrode 
material, and harvest time for the production of algal paste using 
Chaetoceros calcitrans, Tetraselmis tetrahele, and 
Nanochlorum sp. The best number and type of electrode for use 
in algal paste production are as follows: 6 pcs. Aluminum and 6 
pcs Lead for both C calcitrans and T. tetrahele. The highest 
biomass harvested for C calcitrans is 0.646 kg using a 10volts 
power source while for T. tetrahele it is 1.7kg using a 12-volt 
battery power source. Harvest time for C. calcitrans is shortest 
at 15minutes using a 10-volt power source while the shortest 
harvest time for T. tetrahele and Nanochlorum is at 61mins and 
78 mins respectively. The paste quality based on metal content 
and storage conditions has also been determined for the different 
species, particularly for the C. calcitrans.  
 
Development of a modified continuous culture system for 
natural food production 
 
Larval food 
Development of a modified continuous culture system for the 
mass production of Nanochlorum sp. and Brachionus 
rotundiformis 
 
This study aimed to (a) determine pH and substrate and nutrient 
concentration for Nanochlorum species in batch culture, (b) 
determine the turnover rate to achieve stable and sustainable 
algal culture, (c) determine biochemical composition at different 
turnover rates, and (d) reduce the cost of producing live food in 
fish and crab hatcheries. Thus far, the study determined that a 
reduced substrate of 50 mg/L nitrate concentration using TMRL 
as culture media promotes optimum growth rate for 
Nanochlorum species in batch culture. The identified benchmark 
turn-over rates to achieve a stable and sustainable algal culture 
were 15% and 30%. Moreover, a 30 ppm chlorine was found to 
be necessary to treat the water and minimize the presence of 
ciliates. 

2019-2020 

 

Promotion of technically and economically-viable 
breeding and seed production schemes 

 
 

Abalone 
Seed production of donkey’s ear abalone Haliotis asinina 
juveniles 
 
The aims of this study were to (a) increase juvenile yield to 5% 
or more, (b) produce 20,000 early juveniles (with a size of 2-
4mm standard length) at every cropping, (c) determine the effect 
of seaweed quality on broodstock reproduction and larval 
performance, and(c) verify some hatchery rearing techniques 
such as the use of artificial diets on postlarvae and juveniles. It 
has been noted that the abalone juvenile survival rate ranged 
from 3 to 4%. Growth of the abalone juveniles fed seaweeds still 
gave a higher specific growth rate (4.2%) than the juveniles fed 
the prawn diet (2.8%) and the abalone diet (2.6%). 

2008-2020 
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Project/Activity Title Duration Remarks 
Mangrove crab 
Seed production of mangrove crab with refinements on the 
feeding frequency 
 
The mean survival rate from zoea 5 to crab instar using a 
feeding frequency of 6x was higher at 28% than the 4x feeding 
frequency (22%). A total of 3.2 million newly hatched larvae 
and 395,324 pcs of 
crablets were sold. The monetary value of all the crabs sold was 
Php 1,995,913. 

2018-2020 

• Broodstock 
procurement 
limited due to travel 
restrictions 

• High mortality in 
broodstock sourced 
from Capiz 

• Few recorded 
spawnings/hatching
s from Apr-May 

• Need for additional 
tanks for larval 
rearing and rotifer 
prodn 

 
 
4. PROPOSED FUTURE ACTIVITIES FOR THE YEAR 2021 
 

4.1 Planning of the Project Activities 
 
Project/Activity Title Duration Remarks 
All the aforementioned studies will continue in 2021. 
 
The study on the Anguillid eels (population genetics and e-DNA 
research) shall be continued in 2021. This shall be funded by JAIF and 
is led by SEAFDEC/IFRDMD with AQD’s technical assistance. 
 
New proposals that are aligned with the current thrusts of 
SEAFDEC/AQD shall be considered for 2021 

2021 

 

 
4.2 Expected Outcomes/Outputs 

 
Hopefully, most of the targeted objectives in the 2020 studies will be achieved in 2021. New information shall 
be generated and science-based technologies shall be developed and disseminated.  
 


