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Foreword
The fast-growing and prolific tilapia is among the most important aquaculture 
commodities in the world. It grows fast, easily breeds in captivity, and is tolerant of 
various environments and culture systems. Propagating and farming this fish requires 
little input and the technology can be simple and easily adaptable by small-scale fish 
farmers. Investors also find tilapia farming to be profitable because of its fairly low 
investment cost and good feeding efficiency in lakes and ponds where natural food 
are available.

In the Philippines, tilapia is second only to milkfish in terms of fish production volume 
from aquaculture. Based on data from the Bureau of Fisheries and Aquatic Resources 
(BFAR), the country produced a total of 277,006 metric tons of tilapia in 2018. In that 
year, this comprised 33.5% of the volume of all non-seaweed production in Philippine 
aquaculture.

Realizing the potential of tilapia culture in achieving food security, SEAFDEC/AQD has 
been doing research on tilapia since the 1980s. The research center has published 
several papers on tilapia including the development of feed for Nile tilapia breeders 
and fry. It has also worked on a farm-based genetic selection scheme to give tilapia 
farmers a scientific guide in selecting and managing breeders.

SEAFDEC/AQD has also been disseminating science-based tilapia hatchery and grow-
out technologies to its stakeholders through regular training courses on tilapia culture, 
extension work, and publication of manuals on tilapia culture.

To date, SEAFDEC/AQD has published three manuals in Filipino on tilapia hatchery 
(1996, with revised editions in 2001 and 2007), grow-out (1996, with revised editions in 
2001 and 2007), and modular cage culture (2011). Three manuals in English on tilapia 
broodstock and hatchery management (2007), grow-out (2004), and net cage culture 
in dams and small farm reservoir (2000) were also published. SEAFDEC/AQD experts 
also contributed to the 2018 Philippines Recommends for Tilapia, a valuable resource 
published by the Philippine Council for Agriculture, Aquatic and Natural Resources 
Research and Development (PCAARRD).

This new aquaculture extension manual revisits the basics of tilapia culture with 
updated information on the grow-out technology in cages and ponds. Updated cost 
and return analyses were also included to guide farmers regarding the profitability 
of farming tilapia. A fresh chapter on tilapia health management is also included to 
promote the prevention of tilapia diseases.

We hope that this user-friendly manual can be a useful guide to fish farmers and to 
other stakeholders such as the academe and extension workers.

DAN D. BALIAO
SEAFDEC/AQD Chief
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Introduction

Tilapias are originally from Africa, particularly Sub-Saharan Africa and the 
Middle East. The first species of tilapia brought into the Philippines in 1950 was 
the Mozambique tilapia (Oreochromis mossambicus) and this was introduced 
by way of a few pieces brought in by the Bureau of Fisheries Aquatic Resources 
from Java, Indonesia. Hence the common name Java tilapia was also meant 
to refer to the Mozambique tilapia. The Java tilapia is quite prolific as it can 
breed even at a small size provided that it has reached the mature age of 3 
to 4 months. Farming the tilapia was shown to be relatively easy since it is a 
hardy fish that could grow in diverse types of environments. Although tilapia 
farming, particularly that of the Mozambique tilapia, have elicited some 
interest among fish culturists, early efforts to promote Mozambique tilapia 
culture in the Philippines was not as successful because this particular tilapia 
species does not grow to the preferred local market size. It was only in the early 
1970’s when another tilapia species (Nile tilapia or Oreochromis niloticus), was 
introduced, that tilapia farming in ponds and cages became popular among 
fish farmers. 

Tilapia culture then flourished through the 1980’s with the introduction of a 
hybrid species called the red tilapia (Oreochromis spp.). This species was known 
for its red-orange to pale red (pink) color which was more appealing to the 
local Filipino-Chinese market. Compared to the Nile tilapia, the red tilapias are 
more saline-tolerant and can therefore be farmed in rearing enclosures with 
varying water salinities, from brackish water to full strength seawater. 

At present, most of the commercially valuable tilapias are grown in 
brackishwater ponds or in freshwater tanks, ponds and cages in many countries 
outside of its origin. Some of them now thrive in natural waters such as lakes 
and rivers where they were either unintentionally and/or purposely stocked. 
Tilapias once harvested, are marketed in many forms -- live, fresh, frozen, dried 
or processed. Since the tilapias are readily available, flavorful, not as bony as 
other fish species (e.g. milkfish), and inexpensive, it can be traded easily both 
locally and internationally.
 
Major Tilapia Production Areas in the Philippines

From the 2018 statistics, tilapias comprised 12% of the total aquaculture 
production in the Philippines at 277,006 metric tons (see BFAR On line 
information System, https://www.bfar.da.gov.ph/profile?id=19#post). It was 
noted as the third major species in terms of local aquaculture production 
next to seaweeds (1,478,301 MT) and milkfish (303,402 MT). Despite threats 
brought about by the incidence of diseases such as the tilapia lake virus, 
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and the presence of common pathogens (bacteria etc.) that infect farmed 
tilapias, tilapia production targets have been steadily achieved with Regions 
III (133,358 MT), IV-A (81,491 MT) and I (16,830 MT) being the top producers. 
Of the total 277,006 MT, most of the cultured tilapias were harvested from 
freshwater ponds (155,433 MT) and cages (85,440 MT). Except for the Cordillera 
Autonomous Region (CAR), tilapias are farmed in every region of the country 
with some (albeit very low) production even coming from marine cages       
(0.44 MT) and pens (0.10 MT).

Tilapia Species and Commercial Strains

As mentioned, several species of tilapia are now in the Philippines and have 
been propagated and reared for commercial production. Below is a brief 
description of each:

Nile tilapia (Oreochromis niloticus)

The Nile tilapia is the most popular, globally farmed tilapia species. It has 
vertical black bands on the body and caudal or tail fin. The dorsal fin (or 
the fin on the top part of the fish) has a black outline and the caudal fin 
has a red margin. Nile tilapia is most preferred because it grows fast, is 
hardy, and well adapted for farming in warm tropical countries like the 
Philippines. Nile tilapia comprises about 70-80% of the world’s tilapia 
production. In the late 1990s, there were several genetically improved 
strains or stocks of Nile tilapia that were developed in the Philippines, 
for example, the Genetically Improved Farmed Tilapia (GIFT) strain, 
Genetically Male Tilapia (GMT), Genomar Supreme Tilapia (GST) among 
others.

Fig. 1. The Nile tilapia Oreochromis niloticus
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Genetic strains of Nile tilapia

In the late 1980s, several Nile tilapia genetic improvement programs 
were conducted in the Philippines, some of them with fund support 
from international sources. Three of these strains (GIFT, GST 
and GMT) were even distributed globally except in Africa where 
natural sources of Nile tilapia exist. This is to avoid the “genetic 
contamination” of Nile tilapia populations in the natural breeding 
grounds in Africa.  Unfortunately, there are already recent reports 
of aquaculture-mediated transfers of the genetically improved 
stocks (developed in the Philippines) to Ghana, one of the natural 
sources of the Nile tilapia, despite the fact that they have developed 
their own improved strain (e.g. Akosombo tilapia strain). To date, 
the following (see Table 1) are the currently available genetically 
improved Nile tilapia strains in the Philippines:

Name of Tilapia Strain Source Agency
Freshwater Aquaculture Center Strain Tilapia 
(or FaST, 39th generation)

Freshwater Aquaculture Center, Central Luzon 
State University (FAC-CLSU), Muñoz, Nueva 
Ecija

Genetically Improved Farmed Tilapia-Malaysia 
strain (GIFT- Malaysia)

Bureau of Fisheries and Aquatic Resources 
(BFAR in selected regions)

Genetically Male Tilapia or YY Supermale 
Tilapia (GMT)

FAC-CLSU

Improved Excel strain tilapia (i-Excel) BFAR-National Freshwater Fisheries 
Technology Center (BFAR-NFFTC), Muñoz, 
Nueva Ecija

Improved Brackishwater Enhanced Strain 
Tilapia (i-BEST)

BFAR-NFFTC, Muñoz, Nueva Ecija

Cold tolerant tilapia strain BFAR-NFFTC, Muñoz, Nueva Ecija

Molobicus BFAR National Inland Fisheries Technology 
Development Center (BFAR-NIFTDC), 
Dagupan, Pangasinan

Genomar Supreme Tilapia (GST) Genomar Philippines (www.genomar.no)

Table 1. Genetically improved Nile tilapia strains that are available in the Philippines as of 2019

Genetic improvement in most of the strains were focused on growth 
enhancement while strains such as i-BEST and Molobicus were 
developed for saline tolerance. The cold tolerant strain on the other 
hand, was developed for culture in areas in the Philippines where 
the ambient temperature (especially the rearing water temperature) 
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is below the ideal or optimal rearing conditions that favor fast 
growth (27-31°C). Meanwhile, the GMT Tilapia was developed for 
monosex tilapia farming.

It is to be expected that fingerlings of these improved strains are 
sold at premium prices in view of the added value of better traits. 
The potential of higher yields within a shorter period of rearing 
may thus be achieved, provided efficient husbandry techniques are 
applied. On the other hand, farmers can very well improve their own 
stocks through simple, conventional, on-farm selective breeding 
(e.g. mass selection) methods if the genetically improved stocks 
could not be procured. Farmers may also improve tilapia growth 
through environmental interventions such as administration of 
better feeds and/or maintaining good water quality in their culture 
facilities.

Mozambique or ‘Java’ tilapia (Oreochromis mossambicus)

The Mozambique or ‘Java’ tilapia is generally black in color. The underside 
of the head is white, and dorsal and caudal fins have red margins. The O. 
mossambicus can thrive in freshwater, brackishwater and/or seawater and 
it is the most common tilapia found in coastal waters upstream of the surf 
zone. This tilapia breeds in short and successive cycles. It is a commercial 
food fish, and the small-sized Mozambique tilapias are also used as forage 
fish for carnivorous marine fishes like groupers, snappers, and sea bass. 
This fish accounts for about 10% of world tilapia production.

Oreochromis mossambicus is commonly mated with other tilapia species 
to produce all-male fingerlings. When stocked in a common enclosure, 
monosex tilapias such as all-male tilapias are observed to grow faster 
than when rearing female and male tilapias communally. When the grow-
out enclosures contain only male fish, early breeding and stunting are 
prevented and yields are higher.

Source: iucnredlist.org

Fig. 2. The Mozambique or ‘Java’ tilapia Oreochromis mossambicus
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Red tilapias (Oreochromis spp. hybrids)

The red tilapias are hybrids produced from crosses between Oreochromis 
mossambicus and O. niloticus (Taiwanese red tilapia) or O. mossambicus-
hornorum and O. niloticus (Philippine red tilapia). Red tilapias have no 
stripes on the caudal fin. Red tilapia fingerlings are produced and sold to 
fishfarmers by BFAR, SEAFDEC/AQD and a few private hatcheries.

Red tilapias grow as fast as the Nile tilapia and can grow even better in 
brackish water ponds and sea cages. They have become a popular choice 
for farming especially in some Latin American countries. In most parts 
of Southeast Asia, red tilapia enjoys a good market in fresh, chilled, or 
live form. Red tilapia is marketed as a premium fish in supermarkets and 
upscale Chinese restaurants (for freshly cooked seafood-based meals), 
where the red tilapias are given other fancy names as ‘King fish’ or ‘Pearl 
fish’. Red tilapias have good prospects in the export market. In Japan and 
the USA, the red tilapia is sold as fillets or in some other processed forms.

Fig. 3. A red tilapia Oreochromis sp.

Apart from the commercially reared tilapias, some tilapia species have been 
used in experimental aquaculture. The following is an example:

Blue tilapia (Oreochromis aureus)

The blue tilapia looks similar to the Nile tilapia with black blotches on the 
body and the caudal fin. An obvious distinguishing characteristic of the 
blue tilapia is its yellow underside and yellow margins on the caudal and 
pectoral fins.

The blue tilapia grows fast and thrives in colder waters, such as those 
found in mountain lakes and reservoirs. At present, the blue tilapia 
is maintained for experiments undertaken at research and academic 
institutions such as the Freshwater Aquaculture Center of the Central 
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Luzon State University, Bureau of Fisheries and Aquatic Resources, and 
some private companies. One such study is on the improvement of cold 
tolerance in the Nile tilapia through hybridization with the blue tilapia.

Meanwhile, in the past three or so years, we have seen another tilapia species 
being sold in local markets. This tilapia species has been assumed to have 
been unintentionally ‘introduced’ into marine waters as they were brought 
in through ballast waters of ships that traverse Philippine seas. This species 
can withstand saltier environments. Although commercially valuable in the 
countries where it is endemic, its commercial culture in the Philippines is not 
being promoted. This is because based on reports, when the black chinned 
tilapias are found in abundance, they could potentially disturb the ecological 
balance and biodiversity in natural waters. However, since it is already being 
caught from the wild fishery (and sometimes as invasive stocks in aquaculture 
ponds), this tilapia has somehow found a niche in the local market. The black 
chinned tilapia or Sarotherodon melanotheron is sold at very low prices (about 
PHP 20.00/kg; see Figure 4) since it is smaller than the Nile tilapia and the 
taste, compared to the Nile tilapia, is less appealing to consumers. Below is a 
description of the black chinned tilapia which has been named by local market 
sellers as ‘Tilapyang arroyo’, ‘Gloria’ or ‘molmol.’ 

Black chinned or Blackchin tilapia 
(Sarotherodon melanotheron)

The main difference between this and the other tilapia species mentioned 
earlier is that the black-chin tilapia is a paternal mouthbrooder. Tilapias 
classified under the genus Oreochromis (e.g. Nile tilapia, Mozambique 
tilapia, red tilapia etc.) are known as maternal mouthbrooders, meaning 
the female parent incubates the fertilized tilapia eggs in their mouth 
for these to hatch into swim-up fry. The S. melanotheron found in the 
Philippines have black blotches on the lower part of the head and 
this character has become the basis for farmers to call this species as 
“tilapyang Gloria” or in some areas, the fish is called “molmol”. In a study 
confirming the identity of these tilapia species found in Manila Bay and in 
an aquaculture pond in Bulacan, some were noted to have melanic areas 
or black blotches around the lower part of the mouth. Those collected 
from Manila Bay had a distinct golden hue on the operculum (gill cover). 
The top part (dorsal part) of the fish has a dark metallic gray color which 
becomes lighter towards the bottom part (ventral part) of the fish. 
Metallic yellow to orange streaks can also be found on the body of the 
fish. This fish is highly carnivorous and when found in aquaculture ponds 
where milkfish, tilapia or shrimp are farmed, they tend to feed on smaller 
fish larvae, eggs and insects. 


