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Milkfish (bangus: Chanos chanos) fry for stocking can be collected in almost all coastal waters of the
Philippines. It is most abundant in areas with narrow littoral regions but scarce in places with extensive tidal
flats or in shallow inland bays with relatively low water salinity. The fry gathering grounds
are generally administered by the contiguous towns or municipalities, with limited technical supervision
by the national government through the field offices of the Department of Agriculture (Rabanal and Delmendo
1993).

1.1 Milkfish Production

Production data show a decline in milkfish production as well as a decreasing share of milkfish in total
aquaculture and fish production. The production of milkfish declined from 225 026 t in 1981 to 150 151 t in
1996. The share of milkfish production in total aquaculture production declined from 88% in 1981 to 45% in
1996. It should be noted that total aquaculture production increased substantially during the period 1980-
1996 as a result of a widespread adoption of the culture of tilapia and shrimp (Fig. 1).

A shortage in the supply of milkfish fry is said to be the main factor responsible for the decline in milkfish
production.  Although there are no firm estimates of the extent of milkfish fry shortage, data from the Depart-
ment of Agriculture (DA) indicate that the milkfish fry deficit in 1995 was about 1.6 billion. This is based on
the DA’s estimate of a fry requirement of 1 726 million pieces less local fry production of 160.7 million. Dis-
aggregated data by regions show that the biggest gaps between demand and supply of fry are observed in
Region I and Region VI accounting for 65% of the total fry deficit in the country (Table 1). There are no
details of how fry production has been estimated. The source of supply of the fry required for the production
of over 150 000 t of milkfish is not well documented. The general understanding is that it is imported from
neighboring countries.

1. Introduction

Figure 1.  Production of milkfish, shrimp/prawn and tilapia in the Philippines, 1980-1996.

Source: FishBase 1998.
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Table 1.  Wild fry production and estimated requirement by region, 1995.

Region Fry production Fry requirement Estimated deficit

I 15 000 000 629 760 000 614 760 000
II 9 000 000 12 477 742 3 477 742
III 9 000 000 137 826 000 128 826 000
IV 19 771 000 189 000 000 169 229 000
V 100 000 153 030 53 030
VI 35 288 172 439 246 800 403 958 628
VII 30 703 648 85 000 000 54 296 352
VIII 2 000 000 13 200 000 11 200 000
IX 20 000 000 54 495 267 34 495 267
X 9 000 000 27 000 000 18 000 000
XI 3 600 000 57 000 000 53 400 000
XII 6 000 000 76 000 000 70 000 000
ARMM 1 200 000 5 000 000 3 800 000

Total 160 662 820 1 726 158 839 1 565 496 019

Source:  DA–RFU in Aqua Farm News 1995.

The availability of seed from the wild and limited access to alternative sources of supply of milkfish fry are
major constraints to the expansion of milkfish production in the Philippines. Natural fry come from
natural spawning grounds in coastal waters that are greatly affected by seasonal conditions. Currently this
source is deteriorating due to overexploitation, environmental pollution, illegal fishing, open access fishing
and conflicts in use rights. Fry gatherers from various parts of the country report that the appearance of
large numbers of fish predators, particularly anchovy (Stolephorus spp.), greatly reduces their catch (Villaluz
et al. 1982). Furthermore, post harvest activities expose the fry to undue stress that results in poor survival
rates (Villaluz et al. 1982). All these factors  reduce the  supply of local wild fry. Coupled with increasing
demand for fry, they create a shortage of fry.

1.2 Fry Production in Hatcheries

Reports indicate persistent fluctuation in the supply of milkfish fry. Experienced pond operators observe
that the shortage in the mid-1980s was due to illegal exports. This situation has since been controlled by
government regulations. On the other hand, the shortage of fry is relieved by the import of fry from Taiwan.

To regulate the supply of fry, the Philippine government has banned exports and is  implementing programs
that would supplement fry supply through hatchery production. Success in induced breeding of wild adults
(Liao et al. 1979; Juario et al. 1984), spontaneous maturation and spawning of captive stock (Marte and
Lacanilao 1986; Emata and Marte 1990), and development of seed collection techniques from broodstock
cages (Marte et al. 1988; Garcia et al. 1988) have paved the way for hatcheries to produce milkfish fry.

Reseach on hatchery production of milkfish fry was carried out in four institutions, one each in the Philip-
pines, Taiwan, Indonesia, and Hawaii. Successful spawning in marine cages and subsequent hatching and
larval rearing in tanks was achieved in the late 1970s and early 1980s in the Philippines (Juario et al. 1984;
Liao et al. 1979; Marte and Lacanilao 1986). Spawning in marine earth ponds, egg hatching and rearing of
larvae in land based hatcheries is done in Taiwan. In Hawaii, spawning is carried out in concrete tanks
located near the facilities for egg-hatching and larval rearing.

Availability of fertilized milkfish eggs paved the way for the development of mass production techniques for
seed. Milkfish fry can be produced outdoors in semi-intensive conditions, as practiced in Taiwan (Chang et
al. 1993), or intensively indoors (Gapasin and Marte 1990), as is more commonly practiced in Hawaii,
Indonesia, Philippines, and Taiwan. Larval rearing tanks used in intensive production vary from 3 - 5 t with
initial stocking densities of 10 - 30 larvae/liter. Semi-intensive production involves the use of 200 - 300 m2

tanks with the bottom covered with 20 cm clay overlaid with about 30 cm of sand. Initial density varies from
200 000 - 600 000 larvae/pond. There is no bottom siphoning of debris and uneaten food in the semi-
intensive system, as is routinely done in intensive system. Survival at harvest in indoor tanks is higher than
30% (M.N. Duray, personal communication) while 200 000 - 600 000 fry/pond may be produced outdoors
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depending on the weather, availability of food organisms, and quality of pond management (Chang et al.
1993). Recent developments in larval rearing include the use of formulated larval diets as partial or total
replacement of expensive brine shrimp (Artemia naupli) (SEAFDEC 1995).

Since 1991, commercial hatchery techniques have been made available by Southeast Asian Fisheries
Development Center – Aquaculture Department (SEAFDEC-AQD). In 1992, five milkfish hatcheries in the
Philippines reported a total production of 3.3 million fry (Garcia et al. 1999). The long and expensive rearing
period for broodstock used for spawning, however, made it unattractive for private operators to invest in the
industry initially. However, hatchery techniques for fry production have developed rapidly over the last few
years, especially, for larval rearing. Milkfish broodstock technology has been integrated with larval-rearing
technology (SEAFDEC 1995).


