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Milkfish Breeding
The milkfish Chanos chanos is a food of the 

common tao (man) and one of the most important 
fishes farmed in the Philippines. It is also a cultural 
symbol in the country, a national fish no less.

To develop the milkfish industry, the Philip­
pine Government established the National Bangus 
Breeding Program (NBBP) in 1981. NBBP was un­
dertaken by the Department of Agriculture and the 
SEAFDEC Aquaculture Department with funding 
support from the International Development Re­
search Centre of Canada. NBBP's target is commer­
cial production of fry using the milkfish breeding and 
hatchery techniques developed by SEAFDEC.

NBBP has twelve project sites, one in each of 
the country's regions. The Philippine Government 
recently decided to privatize the NBBP stations when 
technical and administrative problems remain un­
solved. There was no commercial production of 
milkfish fry in most of the stations despite almost 10 
years of operation.

The questions that potential investors are 
now asking themselves are:

• What is the economic prospect of m ilkfish 
breeding in the country?

• Is the bangus breeding technology "ripe"?
• How much money will be invested?
• Where are these stations to be privatized? 

What about their status?
• What are the mechanics of the privatization?
• Where will we get the human resources to 

run the business?

This issue on milkfish breeding attempts to 
answer these questions.



The milkfish fry industry in the Philippines

Milkfish is cultured in brackishwater ponds 
and freshwater pens. Research at the Depart­
ment of Agriculture, however, has indicated that 
culture in pens in open sea is possible.

There are an estimated 176,000 ha of 
ponds and 5,000 ha of pens in the country pro­
ducing milkfish, requiring an estimated 804 mil­
lion fry annually. Aside from grow-out farms, the 
gathering and rearing of milkfish fry is a multi­
million peso industry that provides livelihood and 
income to thousands of small fisherfolk.

A study conducted by the International 
Center for Living Aquatic Resources Manage­
ment (ICLARM) estimated that 1.15 billion fry 
can be collected from the wild. However, there is 
fry shortage in the country. This is due to ineffi­
cient fry collection and handling techniques, and 
overexploitation of traditional fishing grounds, 
including illegal catching of broodstock or sa­
balo.

The type of fishing gear used to catch fry 
varies, depending on topography of fry ground, 
wind direction, current, and tidal fluctuation. 
Collection is usually done at high tide during full 
moon and new moon or when wind direction is 
favorable.

The country's milkfish grounds are lo­
cated in the waters off Cagayan, Lingayen Gulf, 
Manila Bay, Batangas, and Albay in Luzon; Iloilo, 
Antique, Negros and Cebu in the Visayas; and

Zamboanga, Cotabato, and Davao in Mindanao. 
In Luzon, fry are available from March to August, 
with the peak months in May to July. In the 
Visayas, fry are gathered from March to January, 
with the peak months in April to June. In 
Mindanao, fry are collected throughout the year 
-- the peak season is from March to May. But fry 
catch in many areas has declined. In Bicol 
(Albay) for instance, only 12 million fry were 
collected in 1980 compared to 25 million in 1978. 
In other areas like the Sulu Sea (Zamboanga), 
fry productivity has been maintained and this is 
attributed to the coral reefs that serve as fry 
refuge.

There is also much loss of fry due to ineffi­
cient handling and rearing techniques. From the 
time the fry are caught to the time they are 
harvested in ponds and pens, only 39% of the 
total fry collected are estimated to survive.

Studies to improve survival rates -- e.g., 
techniques for catching and handling fry and for 
rearing the fry to fingerlings -- should be pur­
sued. It would also help the industry if technolo­
gies for spawning milkfish in captivity and pro­
duction of fry in hatcheries are refined and ex­
tended. In addition, the anti-illegal fishing laws 
should be strictly enforced and natural spawning 
grounds protected from destructive fishing prac­
tices.

Sources: Agribusiness Weekly, 11-17 Sept. 
1990; Agribusiness Monitor, Oct. 1990; Philippine 
Daily Inquirer, 2 July 1992.

Exporting milkfish fingerlings is illegal!

The Philippine Government consi­
ders illegal the export of bangus fingerlings 
(or hatirin in the local language). This refers to 
fish measuring 25-100 mm and which have 
been grown for some time in nursery ponds.

- Fisheries Administrative Order No. 1 7 3  -  1, 
Series o f 1991.

"Did you see any milkfish broodstock?" "Nope." 

Philippine Daily Inquirer, 11 Nov. 1988
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Milkfish broodstock technology of SEAFDEC/AQD

S E A F D E C /A Q D  s c ie n t is ts  h a v e  b e e n  
w o rk in g  o n  m ilk fis h  b re e d in g  s in ce  th e  la te  19 7 0 s . 
F o llo w in g  s u c c e s s fu l b re e d in g  o f m ilk f is h  in c a p ­
tiv ity , S E A F D E C /A Q D  p u b lis h e d  in 1 9 8 4  a  g u id e  
fo r the  e s ta b lis h m e n t a n d  m a in te n a n c e  o f m ilk fis h  
b ro o d s to c k .

T h is  g u id e  w a s  u p d a te d  in la te  199 2 , n o w  
c o n s id e r in g  s e v e ra l d e v e lo p m e n ts  -  im p ro v e d  
e g g  c o lle c t io n  te c h n iq u e s , a  s ta n d a rd  e g g  tra n s ­
p o rt p ro c e d u re , th e  s p o n ta n e o u s  m a tu ra tio n  a n d  
s p a w n in g  o f m ilk f is h  in c o n c re te  ta n k s , a n d  an  
im p ro v e d  h a tc h e ry  te c h n o lo g y .

S E A F D E C /A Q D 's  b ro o d s to c k  m a n a g e ­
m e n t te c h n iq u e s  a re  d e s c r ib e d  b e lo w .

Sources of broodstock

M ilk f is h  ju v e n ile s  (w e ig h t, 2 5 0 -3 5 0  g) 
c a n  be  o b ta in e d  fro m  b ra c k is h w a te r  p o n d s  a n d  
fis h  p e n s  w h e re  th e y  h a v e  b e e n  c u ltu re d  fo r  a 
fe w  m o n th s  to  a  y e a r.

M ilk f is h  ju v e n ile s  a re  tra n s p o rte d  to  th e  
b ro o d s to c k  c a g e s  o r  ta n k s  in a  f lo a tin g  f is h  c a g e  
o r  in  a  1 .5 -m  d ia . c a n v a s  ta n k  w ith  0 .5 -m  d e e p  
w a te r  w ith  a e ra tio n . T h e  c a n v a s  ta n k  m a y  b e  
s u s p e n d e d  a t th e  b a c k  o f a  p ic k -u p  tru c k  o r  
p la c e d  in  th e  h u ll o f a  p u m p b o a t.

F o r  a  s ta rt, a b o u t 100  ju v e n ile s  c a n  b e

s to c k e d  in a  1 0 -m  d ia . c a g e  o r  ta n k . A fte r  th re e  
y e a rs , h a lf o f th is  s to c k  c a n  b e  tra n s fe r re d  to  
a n o th e r  1 0 -m  d ia . c a g e  o r  ta n k  u n til m a tu r ity  is 
a tta in e d . A t th is  t im e , a n o th e r  1 0 0  ju v e n ile s  c a n  
b e  s to c k e d  in  a n o th e r  1 0 -m  d ia . c a g e  o r  ta n k .

Holding facilities for broodstock

F lo a tin g  c a g e s  m u s t b e  lo c a te d  in  a  w e ll 
p ro te c te d  a re a  w ith  m in im u m  w a v e  a c tio n  e v e n  
u n d e r a d v e rs e  w e a th e r  c o n d it io n s . T h e  s ite  
sh o u ld  ha ve  g o o d  w a te r c irc u la t io n , s a n d y -m u d d y  
s u b s tra te , a n d  a  m in im u m  w a te r  d e p th  o f 5  m  a t 
th e  lo w e s t tid e .

M ilk f is h  a re  th e n  re a re d  in  6 - o r  1 0 -m  
d ia . x 3 -m  d e e p  flo a tin g  n e t c a g e s . C o ra lo n  n e t 
(m e s h  s ize , 5 .7  c m ; s iz e  o f tw in e , 2 1 0 d /6 0 ) 
p re v io u s ly  tre a te d  w ith  c o a l ta r  is  u s e d  a s  c a g e  
n e ttin g . A  ne t a llo w a n c e  o f a b o u t 3 0 %  is  p ro ­
v id e d  to  h a ve  g o o d  w a te r  e x c h a n g e . T h e  to p  is 
c o v e re d  w ith  a  s im ila r  n e t s iz e  to  p re v e n t f is h  
fro m  ju m p in g  o u t. T h e  b o tto m  is c o v e re d  w ith  
f in e  k n o tle s s  n e t (m e s h  s iz e , 3  m m ) to  re ta in  
s in k in g  fo o d . T h e  c a g e s  a re  s u p p o rte d  b y  f lo a ts  
w h ic h  a re  e ith e r  c y lin d r ic a l s ty ro fo a m  o r  e m p ty  
p la s tic  d ru m s  (0 .6 -m  d ia . x  1 m ) f it te d  to  th e  c a g e  
fra m e , b u t a llo w in g  fo r  e a s y  ro ta t io n  to  c h e c k  
fo u lin g . C a n v a s  c lo th  o r  f in e  n e t (m e s h  s iz e , 1

In the book-launching 
ceremony of the manual on 
Management of Milkfish Brood­
stock held March 4 at Iloilo City, 
SEAFDEC/AQD Chief Efren Ed. 
Flores (far left) noted that the 
manual's mass reprinting will be 
funded by the Fisheries Sector 
Program of the Department of 
Agriculture. This is significant in 
view of the Philippine 
Government's move to privatize 
the NBBP stations.

Senior author Arnil Emata 
(far right) hands over a 
complimentary copy to the 
representative of the private 
sector, Dr. Salvador Dolar. Looking 
on is Dr. Cesar Villegas, Head of 
AQD's Training and Information 
Division.
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m m ) is w ra pp e d  a round  the  floa ts  fo r  pro tection  
a ga ins t fou ling  o rgan ism s.

C age  m a in tenance  is done  regularly  
and invo lves :

1. D aily inspection  to  de tec t tea rs  in the  ne t­
tin g  and to  rem ove  deb ris  and fou ling  o r­
g an ism s;

2. P e riod ic  ro ta tion  of cy lind rica l floa ts , re ­
p a in tin g  o f w oo de n  fram e  o r ga lvan ized  
iron  (G I) p ipe  w ith  coa l ta r; and

3. C hang ing  o f nets every  2 m on ths o r  as 
needed  to  p ro tec t it from  fou ling  o rg a n ­
ism s.

Fou led  nets are sun-dried , c leaned, and 
repa ired . W hen  the  spaw n ing  season  starts, 
ne ts  are  le ft a lone  so tha t fish  are not d is turbed. 
S tress  resu lts  in gonada l reg ress ion  and de lay  
o f spaw ning.

Land -based  concre te  tanks m easuring  
8 m  x 8 m x 2 -m  d ee p  are su ffic ien t fo r m ilkfish  
b roodstock . A  doub le  p ipe  d ra inage  is insta lled 
to  a llow  w a te r  to  flow  out from  the  bottom . W ate r 
in le ts and aera tion  lines are loca ted at the top. A

b lack  sack c lo th  cove rs  the  ta nk  to  m in im ize  
excess ive  g row th  o f a lgae.

D aily w a te r in flow  shou ld  be ad justed  to 
change  at least 5 0 %  o f th e  w a te r vo lum e. The 
s ides and bo ttom  o f the  ta nk  shou ld  be b rushed 
m onth ly . The  ta n k  can  be d ra ined  to a t least a 
fo o t in dep th  fo r  b rush ing . D uring  the  spaw ning 
season, w a te r in flow  shou ld  be increased  so that 
b rush ing  and  d ra in ing  can be m in im ized.

In bo th  tanks  and cages, op tim um  stock­
ing dens ity  shou ld  not be m ore  than  1 kg /m 3.

Feeding

Tw o- to fou r-y r o ld  m ilk fish  are fed  tw ice 
da ily  w ith  com m erc ia l fish  pe lle ts  (24%  prote in) 
at 3%  of th e ir to ta l body w e igh t. U pon nearing 
m atu ra tion  by the  fou rth  year, fish  are fed  tw ice  
da ily  w ith  com m erc ia l sh rim p  pe lle ts  w ith  36- 
42%  pro te in  and 6 -8%  lipid. Daily feed ing  ration 
is increased  to 4%  of to ta l body w e igh t. Feeds 
are b roadcast to  the  fish  by hand.

The Igang Marine Station or IMS is one of SEAFDEC/AQD's three research stations, and where breeding 
technology for fishes — milkfish, grouper, and sea bass — are developed. In 1982, milkfish was spawned for the 
first time in captivity by the team headed by endocrinologist Dr. Flor Lacanilao (inset).
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Determ ination of gonadal developm ent

From  the  fifth  ye a r and therea fte r, the  
fish  are sam p led  in M arch  and  in N ovem ber to  
de te rm ine  the  s tage o f gonada l deve lopm ent 
and to  de te rm ine  th e  sexua l com pos ition  of the  
stock. A  sex ratio  o f one  fem a le  to one  m ale or 
tw o fem a les  to  one  m ale is adequate  fo r  egg 
p roduction . U nsexed  fish  can  be kept in a se pa ­
rate  cage  o r ta nk  to  be sexed  la te r in the  season  
o r in the  next season. Excess m ales can  be 
sacrificed , o r re leased  to  the  sea in o rd e r to  save 
on feeds . (See sepa ra te  section  on  rep roductive  
b io logy, p.7.)

T he  s tage  o f g onada l d eve lo pm e n t can 
be m on ito red  th rough  the  cannu la tion  b iopsy 
techn ique . T o  fac ilita te  th is , the  ne ts  o f the  flo a t­
ing cages are lifted  g radua lly , o r the  concre te  
tanks  d ra ined . D is tu rbance  m ust be m in im ized  
to  p reven t any phys ica l in ju ry to  the  fish .

F ish are ind iv idua lly  scooped  ou t and 
then  p laced  in a 4 0 0 -l fibe rg lass  ta nk  con ta in ing  
200 l seaw a te r and 200 ppm  (40 ml) 2 -phe- 
noxye thano l (an a nesthe tic ). T he  a nesthe tic  
shou ld  be m ixed w ith  a little  w a te r before  it is 
p laced in the  tank. A nes the tized  fish  are ch a rac ­
te rized  by loss o f ba lance  (ven tra l side up), im ­
m obility , and rap id  and sha llow  ope rcu la r m ove ­
m ent.

F ish are w e ighed  and  then  trans fe rred  
to  a sha llow  trou gh  (0.5 m  x 1.5 m x 0 .15-m  
deep) co n ta in ing  100 ppm  2 -phenoxye thano l to  
keep  the  fish  anesthe tized .

C annu la tion  b iopsy  is done  in the  fo llo w ­
ing m anner:

In the  w oo de n  trough , the  fish  is la id on  
its dorsa l side. To  de te rm ine  the  p resence  of 
w h ite  v iscous m ilt, its ven tra l s ide  is gen tly  
p ressed, sta rting  from  ha lfw ay o f the  abdom en  to 
the  ana l reg ion.

If no m ilt oozes out, a  cannu la  (or po ly ­
e thy lene  tub ing  w ith  a 0 .86  m m  inne r dia. and a 
1.52 m m  o u te r d ia .) is inserted  into the  gen ita l 
pore. D ifficu lty  in inserting  the  cannu la  th rough  
the  g en ita l po re  m ay be encoun te red  am ong 
b roodstock  undergo ing  th e ir firs t m atu ra tion  and 
am ong  fish  e xam ined  e a rly  in the  b reed ing  
season. T he  free  end o f the cannu la  is he ld  in 
the  m outh. T he  ca nn u la  is asp ira ted  w h ile  s low ly 
be ing  w ithd ra w n  from  the  fish .

T he  cann u la  is im m ed ia te ly  inspected. 
A  m ilky w h itish  substance  ind ica tes a m aturing  
o r m ature  m ale. S phe rica l yo lky  oocytes appear

trans lucen t to opaque  (qu ite  d is tin c t from  fa tty  
tissue  w h ich  lines th e  abdom ina l w a ll). C a n n u ­
lated gonada l tissu e  are  then  b low n  in to  a sm all 
cove red  tube  and 5%  fo rm a lin  so lu tion  is  added  
to  p reserve  oocy tes  fo r  e xam ina tion  and  m e a s ­
urem ent.

A  fe w  oocy tes  are p ip e tted  fro m  the  
tube  and p laced  on a g lass s lide . T he  d ia m e te r 
o f 10-30 oocy tes  are m easu red  u nd e r a m ic ro ­
scope  p rov ided  w ith  an  o cu la r ru le . O ocyte  s ize  
ind ica tes deg ree  o f sexua l m atu rity . F em a les  
w ith  an oocy te  d ia m e te r equa l to  o r g re a te r th an  
0 .67  m m  are cons ide red  nea r fin a l m a tu ra tion  
and spaw ning. A s  revea led  by induced  sp a w n ­
ing s tud ies, those  w ith  oocy te  d ia m e te r less than  
0 .67  m m  are m atu ring  o r early  m atu red .

Fo llow ing  sam p ling , th e  fish  are p laced  
in a recovery  ta n k  w ith  flo w -th ro u g h  w a te r  and  
aeration. F ish m ust be fu lly  recove red  and  
sw im m ing  no rm a lly  be fo re  th e y  are re tu rned  to  
the  m ain  tank  o r cage. R ecove ry  fro m  a n e s th e ­
sia  in fresh  se aw a te r can  be fa c ilita te d  by 
ho ld ing  the  fish  in the  ca ud a l p ed un c le  and  
sw ing ing  it back and  fo rth  un til o p e rc u la r m o ve ­
m ent becom es norm a l and  equ ilib rium  is re ­
ga ined.

Spawning and egg collection

M ature  m ilk fish  are le ft to  spaw n  n a tu ­
ra lly in cages o r tanks.

W hen  spaw n ing  is e xpec ted , the  cage  
is p repa red  for the co llec tion  o f sp aw ne d  eggs. A 
m anua lly  ope ra ted  egg co lle c to r is ins ta lled  o ve r 
the  floa ting  cage . The  egg co lle c to r is c o n ­
structed  o f tw o  p a ra lle l G I p ipes  (0 .75-in . d ia .) 
connected  to  a cen tra l shaft su pp o rte d  by  a 
w ooden  truss  fram e . A  fine  net (m esh  s ize, 0 .6- 
0.8 mm) is a ttached  to  the  pa ra lle l p ipes  w ith  a 
de tachab le  con ica l net bag on the  fa r end. A 
bam boo pole a ttached  to  the  ce n tra l sha ft se rves  
as a handle  fo r m anua l ro ta tion  o f the  egg  
co lle c to r a round the  cage .

To re ta in  spaw ned  eggs, a 5 .8 - o r  9 .8 -m  
d ia. c ircu la r hapa  net m ade o f ny lon  netting  
(m esh size, 1 m m) is in s ta lled  ins ide  the  6- o r  10- 
m dia. floa ting  net cage , respective ly . A  ha lf sack 
of sand o r  g rave l is d ropped  to  th e  b o ttom  of the  
hapa  net lin ing  to  m a in ta in  its cy lind rica l shape. 
The  hapa  net is se t in p lace  at n ight. It is taken  o u t 
of the  w a te r at day tim e  on  a lte rna te  days  to  
extend  its life span  and to  increase  the  w a te r 
c ircu la tion  in the  cages. A s  soon  as eggs  are
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found  du ring  sa m p ling  o f w a te r from  the  cage, 
con firm ing  th a t spaw n ing  has occurred , th e  egg 
co lle c to r is o pe ra ted  w ith in  10 m in. to  an hour. 
D e lay in co llec ting  eggs can  d ras tica lly  decrease  
egg  co llec tion  as egg  cann ib a lism  by m ilkfish  
spaw ne rs  is know n.

In land-based  b roodstock  tanks, the 
p resence  o f eggs is checked  da ily  a round m id ­
n igh t by  scoop ing  w a te r in a beaker. W hen 
p resen t, the  eggs are im m ed ia te ly  co llected . 
T he  egg  co lle c to r cons is ts  of 2 a irlift PVC p ipes 
(4-in  d ia .) w ith  o u tflow s d irec ted  to a 1 m x 1 m 
x 1 m hapa  net supported  by a PVC p ipe fram e. 
T w o  egg  co lle c to rs  are  ins ta lled  in each ta nk  at 
the  co rn e rs  o pp os ite  the  w a te r in flow . A dd itiona l 
a irlift pum ps  are ins ta lled  w ith  th e ir  ou tflow s 
d irec ted  to w a rd s  the  egg co llec tors . The hapa  
ne ts  a re ra ised  and rinsed, and the  eggs 
scooped  out. The  nets are c leaned  and sundried  
du rin g  th e  day , th en  insta lled  at n igh t in an tic ipa ­
tion  o f th e  next spaw ning.

Fertilized  m ilk fish  eggs are  spherica l, 
f in e ly  g ra nu la te d , pe lag ic, non-adhes ive , tra n s ­
p a ren t w ith  a s ligh t ye llo w  tinge, and have no oil 
g lobu le . A  deve lo p in g  em bryo  is v is ib le  10 h a fte r 
spaw n ing . T he  tim e  o f spaw n ing  m ay be back- 
ca lcu la te d  fro m  th e  stage  o f em bryon ic  deve lo p ­
m en t at the  tim e  o f egg co llec tion .

Fo llow ing co llec tion  in  cages, the con i­
ca l bag is de tached  and p laced in a pail con ta in ­
ing 1 0 l o f seaw ater. M ilkfish  eggs shou ld  not be 
a llow ed to  s tay ou t o f seaw a te r fo r  m ore  than  a 
fe w  m inutes. The  eggs are re leased  from  the  net 
bag, tak ing  care  to  d is lodge  eggs s tick ing  to  the 
net. The  co llec ted  sam p le  is th en  aerated  to 
keep  t he eggs a floa t, then  trans fe rred  to  a con ­
ta ine r w ith  400-I filte red  seaw ater.

Determ ination of percent egg viability

T he  percen tage  o f v iab le  eggs is the 
ratio  of the  to ta l n um be r o f live  eggs to  the  to ta l 
n u m b e r o f eggs. Th is  va lue  is used  to  m onitor the 
perfo rm ance  o f a batch o f eggs and is a lso  used 
in com puting  the  ha tch ing  rate and the  n u m b e r of 
larvae stocked.

V iab le  o r live eggs are transpa ren t w ith  
a narrow  periv ite lline  space  and a b lastod isc. 
D epending  on the  tim e  o f egg co llection , an 
em bryo  m ay be vis ib le . D ead eggs are opaque, 
and the  un fe rtilized  ones have no periv ite lline  
space.

Transport of eggs

The ha tchery  m ust be loca ted as close 
as poss ib le  to  the  b roodstock  cages o r  tanks  to 
m in im ize  m echan ica l dam age  of eggs due to 
hand ling  and transpo rt.

The  tim e  spen t fo r  p repa ring  eggs fo r 
transpo rt and tran spo rt o f eggs itse lf shou ld  be 
kept to  a m in im um . A bou t an hou r p rio r to  tran s ­
port, pack ing  p repa ra tions  shou ld  be underw ay 
fo llow ing  these  steps:

Shut o ff the  aera tion . Sw irl the  w a te r in 
the  co n ta ine r at least once  to concen tra te  dead 
eggs at the  bottom . S iphon  out dead eggs.

Set a doub le -lined  p lastic  bag inside the 
bayong  and fi l l  w ith  about 1 5 l filte red  seaw ater 
(salin ity, 28-32 ppt).

S coop  eggs w ith  a fine  m esh (0.6-0.8  
m m) scoop  net. W ith  a beaker, take  about 150- 
200 m l o f eggs from  the  scoop  net and qu ick ly  
trans fe r to the  bayong . A bou t 60 ,000  eggs are 
conta ined  in 100 ml.

S a tu ra te  each p las tic  bag w ith  oxygen 
and seal tigh tly  w ith  rubbe r bands.

B ayong  bags shou ld  be kept in  the  shade 
th roughou t transpo rt. W a te r tem pera tu re  in the

(to page 8 please)
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A lesson in milkfish 
reproductive biology

C ap tive  m ilk fish  m atu re  and spaw n 
na tu ra lly  at abou t five  yea rs  o f age. T a n k -o r  
cage -rea red  adu lt m ilk fish  w e ig h  a round  2 .5- 
9 .0  kg. A m ong  cap tive  fem a les , the  ratio  of 
gonad  w e ig h t re la tive  to  body w e ig h t (gona ­
doso m a tic  index, G S I) ranges from  0 .05%  
(im m ature) to  4 .46 %  (m a tu re ). In contrast, 
m ature  o va ry  can  take  as m uch  as 2 5%  of 
body  w e ig h t o f w ild -ca u gh t m ilkfish . C ap tive  
fem a les  p roduce  an average  o f 200 ,000  eggs/ 
kg. Im m atu re  cap tive  m a les have a GSI of 
0 .1%  th a t inc reases to  4 .0%  as m atu rity  is 
a tta ined.

In cap tiv ity , m ilk fish  b roodstock  are 
im m ature  in D ecem ber and January, gonada l 
d eve lo pm e n t beg ins  in Feb rua ry  and  M arch, 
and spaw n ing  occu rs  fro m  A pril to  N ovem ber. 
T h is  pa tte rn  is cons is ten t w ith  the  occurrence  
o f m ilk fish  adu lts , eggs, and fry  in coasta l 
a reas. The  spaw n ing  season  appea rs  to co in ­
c ide  w ith  a long  pho tope riod  and re la tive ly  
h igh  tem pera tu res .

A newly fertilized egg (1.1-1.25 mm dia.) 
and an egg with developing embryo.

Males and females can be differentiated 
based on their anal region.

A newly hatched normal larva and 
an abnormal larva.
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Milkfish broodstock... from p. 6

bags shou ld  not go  beyond  30°C.
In the  hatchery, each p lastic bag is p laced 

in a ha tch ing  ta n k  w ith  4 00 -l filte red  and w e ll- 
ae ra ted  seaw ate r. A fte r a 15-m in acclim ation , 
the  p la s tic  is opened  and  the  eggs re leased. The 
eggs are s tocked  at 250-300  p e r liter.

Determ ination of hatching rate

M ilk fish  eggs hatch  be tw een  20 and 24 
h from  spaw ning  at tem pera tu res  o f 26-32°C  and 
sa lin itie s  o f 29 -34  ppt.

T he  n um be r o f norm a l la rvae (s tra igh t body 
and w itho u t de fo rm ities) and abnorm a l larvae 
(curled  body) is de te rm ined  unde r a m icroscope. 
T he  ha tch ing  rate  and  percen tage  o f norm al 
la rvae are a lso  de te rm ined .

H atch ing  rate  is the  ratio  o f the  to ta l num ber 
o f la rvae  to  the  to ta l n um be r o f live  eggs. The 
pe rcen tage  o f norm a l la rvae is the  ratio  o f to ta l 
num ber o f norm a l la rvae  to  the  to ta l n um be r of

larvae. Both  va lues  are ind ica to rs o f the  p erfo rm ­
ance o f a ba tch  o f eggs.

Postscript

R esearch  on b roodstock nu trition  is very 
im portan t fo r fu rth e r re fin ing  AQ D 's broodstock 
m anagem en t techn iques. T he  p roduction  of 
good qua lity  eggs and la rvae  depends on proper 
b roodstock  nutrition . A n o the r a rea fo r  research 
is the  m ethod  o f ob ta in ing  gonada l m aturation  
and spaw n ing  in m ilk fish  ou ts ide  its b reed ing  
season. S uccess in these  tw o  a reas -- b rood ­
stock nutrition  and  o ff-season  m atu ra tion  and 
spaw ning  - w ill augm ent the  seed  supp ly  of 
m ilk fish  perhaps to  the  po in t w here  dependence  
on natu ra l supp ly  w ill be m in im ized, if not, e lim i­
nated.

Source: AC Emata, CL Marte, LMB Garcia. 
1992. M anagem ent o f  M ilkfish  Broodstock . 
SEAFDEC/AQD Aquaculture Extension Manual No. 
20. 22 p.

References on milkfish 
available at SEAFDEC/AQD

P u b lica tio n s
• Biology of Milkfish (Chanos chanos). TU

B a g a rin a o . 1 9 9 1 .  9 4  pp.
O ld  p rice : P 2 0 0  U S $ 40
N ew  price: P 100 US$20

•Milkfish Hatchery Operations. R S J G ap as in , 
C L  M a rte. A E M  No. 1 7 ,  1990. 2 4  pp.
O ld  p rice : P 8 0  U S $30
N ew  price: P 40 US$15

• Milkfish Abstracts. B R A IS. 1988. B ib lio g ra ph y
S er. No. 9. 104 pp.
O ld  p rice : P 1 5 0  U S $ 35
N ew  price: P 75 US$15

• Advances in Milkfish Biology and Culture.
J V  J u a rio , R P  F erra ris , LV  B en itez , Eds. 
S eco nd  In te rn a tio n a l M ilk fish  A qu a cu ltu re  
C o n fe re n ce , Ilo ilo  C ity , P h ilip p ines , O c to b e r 
1983. 24 3  pp.
O ld  p rice : P 2 3 0  U S $ 45
N ew  price: P 115 US$20

V id eo  ta p e s
•Caring for Milkfish Larvae. 14 m in.

O ld  p rice : P 4 2 0  U S $ 40
N ew  price: P200 US$20

•Milkfish from the Wild to the Farm. 16 m in.
O ld  p rice : P 4 8 0  U S $ 50
New  price: P200 US$20

•Milkfish Fry Collection, Handling and Stor­
age. 16 m in.
O ld  p rice : P 4 9 5  U S $ 50
New  price: P200 US$20

•Milkfish Fry Acclimation and Fingerling 
Production in Freshwater. 10 m in.
O ld  p rice : P 3 1 5  U S $ 30
New  price: P 200 US$20

•Milkfish Culture Systems. 10 m in.
O ld  p rice : P 3 1 0  U S $ 30
New  price: P 150 US$15

O ther references on m ilkfish that w ere not 
published by AQD are available c/o The Library, 
SEAFDEC/AQD, T igbauan 5021, Iloilo, Philip­
pines. W hen writing, please indicate specific 
area of interest, e.g., cage/pen culture.
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The Agbayani Report

Economic analysis of an integrated milkfish 
broodstock and hatchery operation

S E A F D E C /A Q D  A ssoc ia te  S c ien tis t Re- 
nato  A gbayan i and co lleagues de te rm ined  the  
econom ic v iab ility  o f an in tegra ted  m ilkfish  brood- 
stock and hatchery . T he y  a lso  noted the  critica l 
techn ica l areas in its opera tion  and recom m ended 
m easures th a t w ou ld  im prove  the  p ro fitab ility  to  
leve ls a ttrac tive  to  p riva te  ha tchery  opera to rs.

T he  e co n o m ic  a n a lys is  w as  p re pa re d  
based on techn ica l d a ta  o b ta ined  from  expe ri­
m enta l resu lts  o f S E A F D E C /A Q D :

• N um ber o f m atu re  fem a le  m ilkfish , 
50 fish /cage

• Fecund ity /kg  pe r spaw n ing  of fish, 
300  000 eggs

• N um ber o f spaw n ing /fish  pe r year, th ree
• Fertiliza tion  rate, 85%
• Egg co llec tion  rate , 95%
• H atch ing  rate, 59%
• Surv iva l ra te  in  th e  ha tchery, 30%
• S tock ing  dens ity  in the  hatchery, 

30  eggs/lite r.
A  15-yea r deve lo pm e n t p lan  w as  p re ­

pared. The  plan  had th e  firs t 4  years  o f ope ra tion  
devo ted  to b roodstock  deve lopm ent, and  one 
10-m  d ia. floa ting  cage  w as  to  be cons truc ted  
each year. Every cage  w as to  be s tocked  w ith  
100 m ilkfish , each  fish  w e igh ing  abou t 250 g. In 
an tic ipa tion  o f the  m atu ra tion  and spaw n ing  of 
m ilk fish  in the  fifth  year, the  firs t ha tchery  fac ility  
w as to be cons truc ted  during  the  fou rth  ye a r and 
every  ye a r th e rea fte r up  to  the  fifteen th  ye a r to 
accom m oda te  all the  eggs p roduced  in the flo a t­
ing cages. Tab le  1 show s the  p ro jected  m ilkfish  
egg p roduction  fo r 15 years  based  on techn ica l 
data . S paw n ing  season  is from  M ay to O ctober, 
w ith  S ep tem be r as the  peak  period .

P ro jected  cash  flow s fo r  fo u r cages of 
m ilk fish  b roodstock  w ere  com puted  fo r the  entire  
15 years . T ab le  2 show s the  p ro jected  cash 
flow s fo r the  firs t 4 years  fo r C age  1. The  in itia l 
in fras tructu re , e.g., gua rd  house, ca re take r’s 
house and pum p boat, are com m on cos ts  fo r the 
fo u r cages bu t a re  re flec ted  in the  cash  flow  of 
C age 1.

The  p ro jected  cash  flo w  o f the  h a tche ry  
ope ra tion  w as com pu ted  from  Y e a r 4  to  Y e a r 15. 
The  cap ita l ou tla y  fo r the  in itia l h a tch e ry  fa c ilitie s  
in Y e a r 4 to ta lled  P 8 ,670 ,254  and  th e  ope ra ting  
expenses in Y e a r 5 reached  P1 5 83  652 . (O pe ­
ra ting  a m ilk fish  ha tchery  is d iscu ssed  in A q ua  
F arm  New s, V o l . V III, No. 3, M ay-June  1990.)

The  15 -ye a r cash flo w  fo r  an in teg ra ted  
m ilk fish  b roodstock  and  h a tche ry  ope ra tion  is 
show n in Tab le  3. P os itive  ca sh  flo w  s ta rted  in 
Y e a r  8, a fte r an inves tm en t o f abo u t P 45  m illion .

The  econom ic  ana lys is  us ing  d isco un te d  
cash  flow  a t a d iscoun t rate o f 8% , show ed  th a t 
net p resen t va lue  (N PV) w as  nega tive  fro m  Y e a r 
5 to  Y e a r 15 and in te rna l ra te  o f re tu rn  ( IR R ) w as  
likew ise  negative  from  Y e a r 5 to Y e a r 14. In Y e a r 
15, IRR reg is te red  a pos itive  4% . D esp ite  the  
negative  econom ic  ind ica to rs , th e  IRR and N PV  
show ed upw ard  tren ds  s ta rting  in th e  s ix th  and  
seven th  years, respective ly .

T he  seem ing ly  poo r e con om ic  ind ica to rs  
w ere  due  to :

• H igh inves tm en t in th e  h a tch e ry  fac ilitie s , 
espec ia lly  in concre te  ta n ks  and life -su p ­
port equ ipm en t; the  h igh  ratio  o f a lga l and 
ro tife r tanks  to  larva l rea ring  tanks  (6:1) re ­
su lted  in high expe nd itu res  on  ta n ks ; and

• Low  u tiliza tion  o f ha tchery  fa c ilitie s  because  
of the  short seasona l sp aw n in g  w h ich  is 
on ly  6 m onths (M ay to  O c to b e r); th e  e s ti­
m ated ca pac ity  u tiliza tion  is o n ly  a bo u t 30%  
o ve r a period  o f 1 year.

Governm ent subsidy

The P45 m illion  in itia l inve s tm en t fo r  an 
in tegra ted  b roods tock -ha tche ry  sys te m  w h ich  
starts pay ing  o ff a fte r six ye a rs  is no doub t 
una ttractive  to  the  p riva te  sector. T he  N BB P 
(see p reced ing  sections) is a pub lic  inves tm en t 
in the  m ilk fish  industry  w ith  such  a ca p ita liza tion .

W hen  the  g ove rn m e n t inves ts  in a p ro ject 
w h ich  benefits  a pa rticu la r se c to r of so c ie ty  -  in 
th is  case  m ilk fish  g row ers -  the  u n recove red
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cos t is su bs id ized  by o the r sectors  of socie ty. 
T he  gove rnm en t, how ever, can  recover the  cost 
o f a p ro jec t by im prov ing  the  p ro je c t’s econom ic 
e ffic ien cy  th rough  susta ined  research  and  d e ­
ve lo pm e n t e ffo rts . An a lte rna tive  action  o f the  
g ove rn m e n t in the  case  of the  N B B P  is to  co n ­
ce n tra te  on  egg  p roduction  w h ile  m ain ta in ing  p i­
to t-sca le  ha tcheries  in se lected  s ites  fo r re ­
search , tra in ing  and  ex tens ion  purposes, as is 
p re sen tly  done. T he  fe rtilized  eggs can be so ld  
to  p riva te  ha tchery  ope ra to rs  w ho  are presen tly  
in sh rim p  (P enaeus  m onodon ) fry  p roduction  but 
can  sw itch  to  m ilk fish  as an  a lte rna tive  crop.

The  cost e ffic iency  aspect of the  m ilkfish 
b roodstock  ope ra tion  m erits  fu rthe r d iscussion . 
D uring the  firs t year, the  cost of eggs ranged 
from  P 4 ,800  to  P 13 ,1 00/m illion , a ve ry  high fig ­
ure  com pared  to  the  m arket p rice  of shrim p 
nauplii w h ich  cost be tw een P 2 ,500 to  P 3 ,500 / 
m illion. The  cos t of m ilk fish  eggs decreased  
during  the  fourth  ye a r o f ha tchery  opera tion  
w hen increm enta l revenues becam e greater than 
the increm enta l costs. C osts  level o ff from  P 1 ,900 
to  P 2 ,400 /m illion  eggs. T he  cos t of feeds  w as 
estim a ted  to be about 46%  of to ta l cost o v e r  a 15- 
ye a r period . The  cost of rearing  a 5 -yea r o ld

Table 1. Projected milkfish egg production

Year 5 Year 6 Year 7 Year 8

Q uantity o f spawners 50 100 150 200
Fecundity/kg of fish 300 000 300 000 300 000 300 000
Average w eight of fish (kg) 3.00 3.13 3.25 3.38
Fertilization rate 0.85 0.85 0.85 0.85
N um ber of spawning/fish per year 3 3 3 3
Q uantity o f fertilized eggs 114 750 000 239 062 000 372 937 500 516 375 000
C ollection rate 0.95 0.95 0.95 0.95
Q uantity  o f co llected eggs 109 012 000 2 2 7  109 375 354 290 625 490 556 250
Hatching rate 0.59 0.59 0.59 0.59
Q uantity  o f hatched eggs 64 317 375 133 994 531 209 031 469 289 428 188

Year 9 Year 10 Year 11 Year 12

Q uantity o f spawners 200 200 200 200
Fecundity/kg o f fish 300 000 300 000 300 000 300 000
Average w eight o f fish (kg) 3.63 3.88 4.13 4.38
Fertilization rate 0.85 0.85 0.85 3
Q uantity o f fertilized eggs 554 625 000 592 875 000 631 125 000 669 375 000
C ollection rate 0.95 0.95 0.95 0.95
Q uantity o f collected eggs 526 893 750 563 231 250 599 568 750 635 906 250
Hatching rate 0.59 0.59 0.59 0.59
Q uantity of hatched eggs 310 867 313 332 306 438 353 745 563 375 184 688

Year 13 Year 14 Year 15

Q uantity o f spawners 200 200 200
Fecundity/kg o f fish 300 000 300 000 300 000
Average w eight o f fish (kg) 4.63 4.88 5.13
Fertilization rate 0.85 0.85 085
N um ber of spaw ning/fish per year 3 3 3
Q uantity  o f fertilized eggs 707 625 000 745 875 000 784 125 000
Collection rate 0.95 0.95 0.95
Q uantity o f co llected eggs 672 243 750 708 581 250 744 918 750
Hatching rate 0.59 0.59 0.59
Q uantity o f hatching eggs 396 623 813 418 062 938 439 502 063
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m ilkfish  b roods tock  w e igh ing  about 3 kg is about 
P 8 ,000 , us ing  1988 p rices as the  base.

T he  sh rim p  ha tchery  ope ra to rs  in the Phil­
ipp ines are e ncouraged  to  go into m ilk fish  fry  
p roduction  as an a lte rna tive  to  sh rim p  fry  in v iew  
of the  la tte r’s decreas ing  p rice. The g o ve rn ­
m en t-opera ted  m ilkfish  b roodstock  s ta tions can 
in itia lly  sell the  m ilk fish  eggs at a subs id ized  
price to p riva te  ha tcheries to encourage  the 
private  opera to rs .

The  investm en t requ irem en t needed to 
put up a sm a ll-sca le  m ilk fish  ha tchery  is e s ti­
m ated at P 3 1 6 ,724. T he  w ork ing  cap ita l re ­
qu ired  is P 3 6 ,624  w h ich  is good  fo r tw o  runs. 
The  rest is spent on  cap ita l s truc tu res and equ ip ­
m ent. The  annua l d ep rec ia tion  is P 30 360, com ­
puted by a s tra igh t-line  m ethod  based on  the

es tim ated  econom ic  lives o f th e  va rio u s  item s of 
equ ipm en t and structures.

The  cos t-a nd -re tu rn  ana lys is  o f a p riva te  
m ilk fish  ha tchery  can be based  on the  fo llo w in g  
p roduction  e ffic ienc ies:

• H atch ing  rate, 59%
• Surv iva l rate, 30%
• S tock ing  dens ity , 30 e g g /l

The  cost of eggs w a s  p laced  at P 2 ,100/ 
m illion  w h ich  w as the  leve ling -o ff cost. T he  cos t 
o f inputs and m ilk fish  fry  w as  based  on the  p re ­
va iling  m arket p rices in 1989 in the  p ro v in ce  of 
Iloilo. The ROI is 63%  and  the  p ayb ack  pe rio d  is 
1.47 years. Feeds (A rtem ia ) cos t 9 %  and fe rt il­
ized m ilk fish  eggs cost 23%  of to ta l o pe ra ting  
costs. There  w as  a d ram atic  inc rease  in the  
price  of m ilk fish  fry  fro m  P 0 .14  in 1988 to  as h igh

Table 2. Cash flow projection of one unit floating cage milkfish broodstock for 4 years

Items Year 1 Year 2 Year 3 Year 4

Capital outlay
Infrastructure

Floating cage 12 000
Guard house1 5 000
Caretaker’s house and bodega2 50 000
Egg collector 7 000

Equipment
Pump boat 30 000
Weighing scales 3 000 3 300
Thermometers 300 330
Refractometer 5 000
Dissecting set 1 000
Skin diving gear 2 000 2 000

S ubtota l 108 300 5 830 7 000

Operating expenses
Fish stock 1 000 1 050 1 103 1 158
Feeds 2 549 5 578 10 545 76 687
Chemicals 5 000 5 500
Nets 15 000 16 500
Twines, ropes, etc 15 000 16 500
Gas, oil and grease 15 000 15 750 16 538 17 364
Salaries

Technician 24 000 24 000 26 400 26 400
Aide 12 000 25 200 39 690 13 200

Repairs and maintenance 5415 5415 5 707 6 057
Miscellaneous 5 000 5  0 0 0 5  0 0 0 5  000
Subtota l 99 964 80 943 142 379 144 707

Total cos t per year/cage 208 264 80 943 148 209 151 707

1Off-shore; 2on-shore.
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as P 0 .7 0  in 1989. A  conse rva tive  price  o f P0.45/ 
fry  w a s  u sed  in th e  cos t-and -re tu rn  ana lysis. 
T he re  w a s  not enough  fry  to  supp ly  the  needs of 
b ra ck ish w a te r ponds  es tim a ted  to  be  about 80%  
o f a to ta l o f 207 ,000  hecta res. S im ila rly , the  ex­
pond  p rices  o f ta b le -s ize  m ilk fish  a lso rose d ra ­
m a tica lly  by  a m in im um  o f 50%  in 1989 as 
co m p a red  to  the  1987 p rices.

C om para tive ly , the  es tim a ted  ROI of a 
sm a ll-sca le  sh rim p  ha tchery  in 1986 w as 90%  
but had  de te rio ra te d  to a low  15-20%  in 1989. 
A bou t 50%  of the  sm a ll-sca le  ha tcheries  loca ted  
in sou thern  Iloilo experienced  losses and stopped 
ope ra tion  due  to  cu tth roa t com petition .

If the  su rv iva l rate im proves from  30%  to  
40% , the  R O I increases from  64%  to  94% . At 
th is  leve l o f p ro fitab ility , th e  p resen t sh rim p 
h a tche ry  ope ra to rs  w ill be encouraged  to  con ­
s ide r m ilk fish  as an a lte rna tive  crop . The  b re ak­
even  su rv iva l ra te  is 9% . T he  b reak-even  p rice  
is P0.13/fry.

Recom m endations

N B B P  shou ld  concen tra te  on  egg p roduc­
tion  and  se ll the  m ilk fish  eggs at a subsid ized 
price  to  a ttrac t ha tchery  ope ra to rs , and tap  po­
ten tia l export m arke ts  fo r  fry . (The governm ent 
dec ided  to  p riva tize  the N B B P  sta tions. - Ed.)

SE AFD EC /A Q D , on the  o ther hand, should 
pursue research  on: induced  spaw n ing  during  
o ff-season  to  ta ke  advan tage  o f h ighe r prices 
and op tim ize  ha tchery  u tiliza tion ; im provem ent 
o f p roduction  e ffic iency  rates (egg and fry  su r­
v iva l and egg  hatch ing  rate, h ighe r s tocking 
dens ities); and reduction  o f th e  n u m b e r o f tanks 
to  reduce  investm en t in life -support facilities.

Source: R Agbayani, N Lopez, R Tumaliuan, 
and G Berjam in. 1991. Econom ic analysis o f an 
in tegra ted m ilkfish broodstock and  hatchery opera­
tion as a pub lic  enterprise. A quaculture  99:235-248.

Table 3. Cash flow projection for an integrated milkfish broodstock and hatchery project

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Cash ou tflow 1
Broodstock 208 264 172 389 282 011 378 377 457 804 718 661
Hatchery 0 0 0 8 670 254 1 0 1 1 6 1 8 6 12 853 459
Total 208 264 172 389 282 011 9 048 631 10 573 989 13 572 120

R evenue 0 0 0 0 2 199 654 4 811 744
Net cash flow (208 264) (172 389) (282 011) (9 048 631) (8 374 335) (8 760 376)

Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

C ash ou tflow 1
Broodstock 808 246 832 313 977 823 990 823 1 233 038 1 207 765
Hatchery 15 872 259 9 494 494 9 788 120 10 3 1 6  319 11 794 723 11 526 545

Total 16 680 506 10 326 807 10 765 943 11 306 593 13 027 761 12 734 310

Revenue 7 881 636 11 458 686 12 922 852 14 504 787 16 212 609 18 054 951
Net cash flow (8 798 870) (1 131 897) (2 156 909) (3 198 194) (3 1 84 848) (5 320 640)

Year 13 Year 14 Year 15

Cash ou tflow 1
Broodstock 1 333 964 1 429 413 1 571 518
Hatchery 12 669 615 13 881 656 1  982 63 3
Total 14 003 579 15 311 169 3 5 5 4  151

Revenue 20 040 995 22 180 507 24 483 867
Net cash flow 6 037 416 6 869 338 20 929 716

1C apita l outlay and operating expenses.
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The Philippines’ milkfish breeding program

T he  Bureau  o f F ishe rie s  and  A q ua tic  
R esources (BFAR ) o f the  Ph ilipp ine  D epartm ent 
o f A g ricu ltu re  reported  the  s ta tus o f the  N ationa l 
Bangus B reed ing  P rogram  (N B B P ), as o f June  
1992. The  p rogram  es tab lished  one p ro ject site 
in each  o f the  co u n try ’s reg ions.

The  p ro jec ts  in R eg ions II and VIII w ere  
suspended b eca u se  o f  fre q u e n t d am a g e  to  cages 
by typhoons. In th e  R eg ion  V III site in  Tac loban, 
Leyte, 330  2 -ye a r o ld  m ilk fish  are reared  in 
ponds.

REGION I
Location: NBBP office - Lucap, Alaminos, Pangasi­

nan (300 km north of Manila); maturation cages 
installed in Hundred Islands (30 min. by motor- 
boat from Lucap)

Date started: 1981 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 85 9/6 4.5
2 49 8/8 4
3 50 8/8 4

184

Spawning record  1986 -  1 98 9 , 1992 
Hatchery. Existing but not producing well

REGION III
Location: Office and maturation cage - Bamban, 

Masinloc, Zambales 
Date started: 1981 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 44 9/6 3.5

Spawning record. March 1986 
Hatchery: Existing but not operational

REGION IV
Location: Maturation cages - Tiniguiban Cove, Puerto 

Princesa City 
Date started: 1983

Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 18 9/0 5
2 30 5/0 3
3 70 5/0 3
4 200 4/0 2.5

318

Spawning record: 1989
Hatchery. Existing but not operational

REGION V
Location: Maturation cages - Damacan, 

Bacacay, Albay 
Date started: 1983 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 191 5/3 4.5
2 39 5/3 4.55
3 100 4/3 2.91
4 77 4/3 2.91
5 92 4/3 2.91
6 139 2/3 1.6

638

Spawning record: 1992 
Hatchery. None
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REGION VI
Location: Maturation cages - Barangkalan, 

Carles, Iloilo
Date started: November 1989
Stock:

Cage No. of
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 13 4.3

Spawning record: None 
Hatchery: None

REGION VII
Location: Maturation cage - Pangangan Is., 

Calape, Bohol 
Date started: 1981 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 16 9/10 5.26
2 11 9/10 5.26

33

Spawning record. October 1986 - 1989 
Hatchery. Existing but not producing well

REGION IX
Location: Maturation cages - Sangali, Zamboanga 

City
Date started: 1981 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 7 5/5 3.5
2 108 4/9 3.0

115

Spawning record. None 
Hatchery. None

REGION X
Location: Maturation cages - Punta Miray, 

Baliangao, Misamis Occidental 
Date started. 1981 
Stock:

Cage No. of 
stocks

Age
(yr/mo)

Ave. body 
wt. (kg)

1 8 8/7 4.4
2 22 5/9 3.9

98

Spawning record. None 
Hatchery. None
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REGION XI
Location: Maturation cage - Tagabuli, Sta. Cruz, 

Davao del Sur 
Date started: 1981 
Stock:

C a ge No. of 
s tocks

A ge
(yr/m o)

A ve . body  
w t. (kg)

1 69 6/8 4

Spawning record: April 1986 - 1989 
Hatchery: Existing but not operational

Region XII
Location: Parang, Maguindanao - three maturation 

cages but no stock 
Date started: 1981 
Hatchery: None

Problems

W hen the  D epartm en t of A g ricu ltu re  w as 
reorgan ized  in 1988, BFA R  lost its adm in is tra ­
tive  con tro l o v e r  th e  N BB P sta tions. T he  sta tions 
w ere  tran s fe rred  to  the  reg iona l o ffices ; how ­
ever, fu nd s  are o ften  insu ffic ien t and re leased 
ve ry  late. G enera lly , th e  N BB P sta tions are 
poo rly  m ain ta ined  and m anaged.

In sp ite  of th is  s itua tion , the  b roodstock  in 
all th e  s ta tion s  co n tin u e d  to  sp on ta n e o u s ly  
spaw n. Som e fe rtilized  eggs w ere  co llec ted  but 
the  insu ffic ien t know ledge  o f the  s ta ff ass igned  
in the  sites and the  poo r ha tchery  fac ilitie s  re ­
su lted  in ve ry  low  la rva l surviva l.

Privatization scheme

All the  b roods tock  and ca ge s  in the  p ro je c t 
s ites w ill be so ld  excep t in R eg ions I , V , and  XI 
w here  30 p ieces  in each  s ta tion  w ill be re ta ined  
fo r research.

Price. B roodstock p rice  is co m p u te d  as; 
P 1 ,000 m u ltip lied  by es tim a ted  age  (m easu red  
in one  un it pe r every  ye a r o f life o f b ro od s to ck ). 
The  m in im um  lot is 30  and  th e  m ax im um , 100 
p ieces. C ages are  so ld  based  on  a ssessed  
value.

The  by-p roducts  of research  a re  a lso  so ld : 
bangus eggs, P 6 ,000  pe r m illion ; and  fry , e x is t­
ing m arket price.

P rices are sub jec t to  change .
Buyer. The  po ten tia l b uye r m ust be  a F ili­

p ino  c itizen , a du ly  reg is te red  coop e ra tive , o r a 
F ilip ino -ow ned co rpora tion . T he  ca p a b ility  o f the  
po tentia l buye r w ill be e va lua ted  based  on:

• Experience in ha tchery  o pe ra tion
• H atchery  fac ilitie s
• P ersonne l o r m anpow er co m p le m en t
• F inancia l capab ility

C ondition  o f  sale. T he  D epartm en t o f A g ­
ricu lture  rese rves the  righ t to  m on ito r th e  o p e ra ­
tion  o f the  ha tcheries  and b ro o d s to ck  fa rm s  
inc lud ing  egg and fry  p roduction  and  m a n a g e ­
m ent.

Sources: (1) NB Arevalo. 1992. Bangus b reed ­
ing p rogram  in the Philippines. Paper presented a t the  
Aquaculture  W orkshop  for S E A FD E C /A Q D  Tra in ­
ing Alum ni; 8-12 S eptem ber 1992; T igbauan, Iloilo. 
(2) Departm ent of Agriculture O rder No. 8, Series of 
1992, issued by Secretary Roberto S ebastian.

SEAFDEC/AQD News ...from p. 17

• natura l food  p roduction . Th is inc ludes p la nk­
ton  coun ting  techn iques ; m ed ia  p repara tion  
fo r a lga l cu ltu re ; sca ling -up  of cu ltu re ; d is in ­
fec tion , decapsu la tion , and hatch ing  of A r­
tem ia.

• feed  fo rm u la tion  and  p repa ra tion
• d isease  m on ito ring  and identifica tion
• fab rica tion  of ha tchery  too ls  and equ ipm ent
• harvesting , packing , and transpo rt o f fry

The  D epartm ent has co nd uc te d  tw o  s e s ­
sions o f th is  course  in 1991 upon th e  request of 
the  D epartm ent of A g ricu ltu re . F a rm ers ' a sso ­
c ia tions m ay request fo r a sess ion , w ith  e x ­
penses shou ldered  by the  reques ting  party . F if­
teen  tra inees  m ay be accom m o da te d  in a se s ­
sion.

W rite  the  T ra in ing  and In fo rm ation  D iv i­
sion Head, S E A F D E C /A Q D , T igb au an  5021, 
Iloilo, Ph ilipp ines.
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F O C U S : Research 
and researchers on 
breeding

T he  B reed ing  S ection  o f S E A FD E C /A Q D  
w a s  o rg an ized  in 1986. W here  be fo re  sc ien tis ts  
w e re  fo rm e d  in to  com m odity  team s (e.g., shrim p, 
m ilk fish ), th e y  are now  o rgan ized  by d isc ip lines 
—  b reed ing , nursery, fa rm ing  system s, feed  
deve lo pm e n t, and fish  hea lth . T he  ra tiona le  w as 
tha t techn iques can be standard ized and adapted 
to  p ra c tica lly  any a qu a tic  spec ies. The  dem and  
fo r cu ltivab le  species, on  the  o the r hand, changes 
w ith  co n su m e r p re fe rence  and m arket price. 
T h is  is exem p lified  by th e  boom  and bus t o f the  
sh rim p  indus try  in th e  m id-1980s.

T he  B reed ing  S ection  is one  o f the  five  
sec tions  in AQ D . Its ’ research  agenda  on m ilkfish  
is long, and  th is  inc ludes: (1) re finem en t of 
b ro od s to ck  m anagem en t and  (2) induction  of 
m a tu ra tio n  and  sp a w n in g  by ho rm o na l and  
p h o to p e rio d  m a n ip u la tio n . O th e r s tu d ie s  on  
m ilk fish , in co lla bo ra tion  w ith  researche rs  w o rk ­
ing on  o th e r d isc ip lines , are  on  the :

• re finem en t o f h a tche ry  techn iques
• ve rifica tio n  and  econom ic  assessm en t of

ha tchery  and  nu rse ry  techn iques  by p ri­
va te  coopera to rs

• pe rfo rm ance  o f ha tchery-p roduced  fry
• b ioen e rg e tic  and nutrien t cyc le  s tud ies
• fa c to rs  a ffec ting  recru itm en t and surv iva l
• rac ia tion  and  s tock  assessm en t
• d eve lo pm e n t o f p ractica l d ie ts  fo r  hatchery, 

nu rsery , and g row -ou t
• d e ve lo pm e n t o f d isease  p reven tion  and 

co n tro l m ethods fo r hatchery, nursery, 
and  g row -out.

In 1992 a lone, the  S ection 's  researche rs  
a u tho red  10 o f the  57  sc ien tific  papers pub ­

lished in jou rna ls  and  cred ited  to  the  D epart­
m ent. T he  researche rs  have a lso  authored  three 
how -to  m anua ls fo r  the  fish fa rm ers  and exten ­
s ion  w orke rs : M an ag em en t o f  M ilk fish  B rood- 
stock, 1992; M ilk fish  H a tche ry  O perations, 1990; 
and A  G u ide  to the  E s tab lishm en t a n d  M a in te ­
nance  o f M ilk fish  B roodstock, 1984. They have 
o rgan ized  the  N a tio n a l S em ina r-W orkshop  on  
B reed ing  o f  C u ltu red  F in fishes in  the  Ph ilipp ines  
w h ich  w ill be  he ld  in M ay 1993.

The  ex tens ion  activ ities  o f the  Section 
a lso inc lude the  tra in ing  courses  conducted  by 
the  Departm ent, particu larly M arine  F in fish  H atch­
ery, and consu lta tions  requested  by the  private  
se c to r and g ove rnm en t agencies.

The  researche rs  in the  S ection  are:
• Jose fa  Tan -Fe rm in  (M S  Zoo logy, U niversity 

o f the  P h ilipp ines, 1982)
• Luis M a. G arc ia  (M S  Zoo logy, U niversity 

o f A lberta , 1984)
• C la rissa  M arte (PhD  Zoo logy, Nationa l 

U n ive rs ity  o f S ingapore , 1990)
• E m ilia  Q u in itio  (M S F isheries, U n ive rs ity  of 

the  Ph ilipp ines, 1980)
• C esa r V illegas  (PhD  A gricu ltu re , Iowa 

S ta te  U n ive rs ity , 1970)
• A rn il Em ata  (PhD  Physio logy, Lou is iana 

S tate  U n ive rs ity , 1990)
• Jo eb e rt To ledo  (M S F isheries, H irosh im a 

U n ivers ity , 1990)
• G race  G arc ia  (M S  F isheries, U n ive rs ity  of 

the  P h ilipp ines, 1991)
• N ieves T o ledo  (M S  F isheries, Kagosh im a 

U n ivers ity , 1988)

Dr. M a rte, Dr. Em ata, and  M r. To ledo  are 
w ork ing  on  m ilk fish ; M r. G arc ia  on  sea  bass and 
rabb itfish ; Ms. G a rc ia  on  sea  bass; Ms. Ferm in 
on  ca tfish ; and Ms. Q u in itio  and Ms. To ledo  on 
shrim p. Dr. V illegas  is w o rk ing  on  tilap ia  but he 
is p resen tly  d es igna ted  H ead o f the  T ra in ing  and 
In fo rm ation  D iv is ion.
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F O C U S : Training 
course on milkfish 
hatchery

A  one -m on th  course  on m ilk fish  ha tchery  
has been d es igned  by S E A F D E C  A quacu ltu re  
D epartm ent to  upda te  sh rim p  ha tchery  o p e ra ­
to rs  and te chn ic ia ns  and gove rnm en t extens ion  
w orke rs  on  new  techn o lo g ie s  o f m ilk fish  ha tch ­
ery. It covers  the  bas ic  concep ts  o f m ilk fish  larval 
rearing  and  p roduc tion  o f na tu ra l fo od  o rg an ­
ism s requ ired  by larvae and  fry . A m ong  the  
lectures are:

• b io logy o f m ilk fish
• b roodstock  deve lopm ent

• p rinc ip les o f m ilk fish  la rva l rea ring
• cu ltu re  o f p hy top lank ton  and  zo o p la n k to n  

inc lud ing  b io logy  o f A rte m ia
• nu trition  o f fish  larvae
• d isease  p reven tion  and  con tro l
• ha tchery  site  se lec tion  and  fa c ilitie s
• econom ics o f fry  p roduction
• fish  cage  cu ltu re

T he  p ractica l w o rk  w h ich  is 7 0%  o f the  
course  inc ludes:

• induction  o f gonada l m atu ra tion  and 
spaw n ing

• m on ito ring  of spaw ning
• egg co llec tion , pack ing , and tra n sp o rt
• la rva l rearing, from  incuba tion  o f eggs un til 15 

days  old

to p. 15 please

In the wild, milkfish spawns in outer reefs or shoals and the fry are distributed nearshore where they 
are caught by fry gatherers. [TU Bagarinao. Systematics, distribution, genetics, and life history of milkfish, 
Chanos chanos. Environmental Biology of Fishes, in press ]
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Aquaculture clinic

QUERY Can private hatchery operators collaborate with SEAFDEC/ 
AQD especially in milkfish hatchery?

REPLY Yes, they can. SEAFDEC/AQD has an A d o p t - a - M ilk f i s h -  
B r o o d s to c k  scheme that is being implemented (i.e., starting the 1993 
spawning season) (see also SEAFDEC Asian Aquaculture, March 1993).
The scheme is in line with the Department's efforts to extend milkfish 
broodstock and hatchery technology.

Cooperatives of private hatchery owners and individual private 
hatcheries with hatchery facilities in Region VI -- Iloilo, Capiz, Aklan, 
Antique, Guimaras, and Negros Occidental -  can avail of the scheme. 
The operator or his technician must have trained in marine fish hatchery 
operations at SEAFDEC/AQD and must have produced milkfish fry on a 
commercial scale. SEAFDEC/AQD extends technical assistance and 
provides the breeders (about 45-50), a cage, and an egg collector. 
The stock and the cages are in the Igang Marine Station in Guimaras. 
The cooperator shoulders all the expenses of maintaining the breeders. 
The adoption cost is estimated at P110,000 per season, and this already 
includes feed cost, 15% overhead cost, and 10% administrative charge. To 
give the operators the opportunity to gain experience in maintaining 
breeders, he (or his technician) is required to coordinate with AQD 
regarding the maintenance of the stock.

The cooperator gets all the eggs spawned by the adopted milkfish. 
SEAFDEC/AQD, on the other hand, reserves the e x c lu s iv e  right of the 
data gathered on the broodstock, hatchery, grow-out, and production of 
the fish. The Department also has priority in procuring the fry produced 
by the collaborating hatchery, of course, at prevailing market price.

To date, three hatchery operators have collaborated with AQD on 
this scheme: JSP Hatchery in New Washington, Aklan; Sweet Water Aqua 
Farm, Inc. or SWAFI in Roxas City; and Philippine Aquaculture Specialists, 
Inc. or AQUASPEC in Iloilo City.

For more information, write the Research Division Head, SEAFDEC 
Aquaculture Department, Tigbauan 5021, Iloilo. Tel. 271-009; FAX 271-008.

The milkfish, Chanos chanos Forsskal

18 Aqua Farm News XI (2) March-April 1993



D IS C O U N T  on publications

S E A F D E C /A Q D  is reduc ing  by 40 -50%  the  p rices o f its p ub lica tions  and  v ideo  ta p e s  to  
m ake th em  m ore a ffo rdab le  to  fish fa rm ers . S ubscrip tions to  A Q D 's new s le tte rs  a re a lso  
d iscoun ted. C on tac t: S a les /C ircu la tion , S E A F D E C /A Q D , P.O . Box 256, Ilo ilo  C ity  5000, 
P h ilipp ines. FAX : 63-33 -271008 . C ab le : S E A FD E C  ILO ILO .

ANNOUNCEMENT 1993 Training Courses

C u ltu re  o f  N a tu r a l  F o o d 0 3  M a r  - 01 A p r

F is h  H e a lth  M a n a g e m e n t 21 A p r  - 31 M a y

M a r in e  F in f is h  H a tc h e ry 01 J u n  - 21 J u l

A q u a c u ltu re  M a n a g e m e n t 21 S e p  - 2 0  O c t

F is h  N u t r i t io n 21 O c t - 01 D e c

For more information, contact: TRAINING AND INFORMATION DIVISION, 
SEAFDEC/AQD, P.O. BOX 256, 5000 ILOILO CITY, PHILIPPINES.
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