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Th e  S E A FD E C  P rogram  C o m m ittee  at its S ixteenth  M eeting.

S E A F D E C /A Q D  m a rk s  s e c o n d  d e c a d e  o f  a q u a c u ltu re  R &  D .



The Southeast Asian Fisheries Development Center 
(SEAFDEC) is a regional treaty organization 
established in 1967. Its Member-Countries are 
Japan, Malaysia, the Philippines, Singapore, and 

Thailand.

Created to develop fishery potentials in the region in 
response to the global food crisis, SEAFDEC 
undertakes research on appropriate technologies, 
trains fisheries and aquaculture technicians, and 
collects, analyzes, and disseminates fisheries and 
aquaculture information. To pursue these objectives, 
the Center established four key departments — 
the Marine Fisheries Training Department 
(Thailand), the Marine Fisheries Research 
Department (Singapore), the Aquaculture 
Department (Philippines), and the Marine Fishery 
Resources Development and Management (Malaysia).



Sustainable 
aquaculture

A
quaculture is necessary to 

produce more fish in the face of 
decreasing supply from marine 
fisheries and increasing demand from 
the burgeoning population. The 
challenge is how to make the best 
possible use of coastal and inland 
waters for aquaculture at low levels of 
costly inputs and without adverse 
environmental and socioeconomic 
changes.

The Aquaculture Department 
of the Southeast Asian Fisheries 
Development Center (SEAFDEC/AQD) 
was established in 1973 to:

• P ro m o te  an d  u n d ertake  
aq u a c u ltu re  research  re levant 
an d  ap p ro p ria te  fo r  Sou theast 
A sia;

• D eve lop  hu m an  reso u rces  fo r  
aq u acu ltu re  d eve lo p m en t in the  
reg ion; and

• D issem inate  and  exchange  
aquacu ltu re  in form ation

SEAFDEC/AQD has since 
contributed significantly to the 
development of aquaculture in the 
region, and will continue to respond 
to the challenges of the industry.

This Report chronicles the 
accomplishments of SEAFDEC/AQD 
in 1992 and 1993. We can promise 
in the future aquaculture 
technologies that enhance, not 
degrade, coastal resources, and 
improve, not take away, the livelihood 
of small-scale fisherfolk and fish 
farmers. These technologies will 
contribute to sustainable 
development in southeast Asia.

E fre n  E d . C . F lo res  
C h ie f
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Research  
accomplishments

SEAFDEC/AQD conducted 
research on the priority species 
identified during the Second Seminar- 
Workshop on Aquaculture 
Development in Southeast Asia 
(ADSEA II) in August 1991. 
Completed studies are presented in 
in-house seminars and published in 
scientific journals, especially those 
covered by Current Contents. 
SEAFDEC/AQD collaborates with 
other research organizations.

Studies are conducted at 
three research stations: freshwater 
aquaculture and lake ecology at 
Binangonan (Rizal), marine fish 
broodstock development at Igang 
(Guimaras), and breeding, nursery, 
health management, and feed 
development at Tigbauan (Iloilo). 
Pond studies are conducted in 
collaboration with the private sector, 
the University of the Philippines in the

Visayas, and the local Department of 
Agriculture. A special project on 
coastal resources management is 
underway at Malalison Island 
(Antique).

SEAFDEC/AQD operates 
service laboratories to raise plankton 
as larval feed; to produce feeds in 
bulk; to analyze feeds, soil and 
water; to diagnose fish diseases; and 
to process tissues for histological 
examination. The Data Bank and 
Statistical Services and the 
Laboratory Equipment Maintenance 
Unit also support research and data 
analysis.

The Research Division 
comprises roughly 50% of the 
Department's 349 employees. 
As of December 1993, AQD had 
ten Ph.D. and 60 M.Sc. holders.

R esearc h  p rio rities  in 
1992 -9 4  in c lu d e  b reed in g , 
n u rsery , a n d  fa rm ing o f 
e c o n o m ic a lly  im portan t 
f is h e s , m o llu scs , an d  
c ru s ta c e a n s  in  S o u th eas t  
A sia : g ro u p e r, m ilk fish , 
sn apper, s e a  bass , 
rab b itfish , m u lle t, tilap ia , 
c a tfis h , b ig h ead  carp , 
o rn a m e n ta l fis h e s , m u d  
c ra b , t ig e r  sh rim p , 
w h ite  sh rim p s , oys ters , 
m usse ls , a b a lone, 
sca llops , a n d  seaw eeds , 
in  su p p o rt o f  th e  c u ltu re  
o f  th e s e  s p e c ie s  a re  
s tu d ie s  o n  fe e d  
d e v e lo p m e n t and  h ea lth  
m an ag em en t.

A Q D 's  research  
p rio rities  a re  as s e s s e d  
e v e ry  th re e  y e a rs  an d  
rea lig n ed  in re s p o n s e  to  
th e  n e e d s  o f  th e  
a q u a c u ltu re  in d u stry  
an d  th e  e n v iro n m en t.

R esearch  D iv is ion  Head  
Dr. R e licardo  C o loso  at the  
laboratory .
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S E A F D E C /A Q D  o p era tes  the  T ig b au an  M ain S tation  w ith  its large fish hatchery, 
broo d sto ck  ho ld ing  tan ks , laborato ries , and  tra in ing  and o th er fac ilities .
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STUDIES

Developing grouper 
broodstock

Broodstocks of the groupers 
Epinephelus suillus and E. 
salmoides are being developed by 
Gerald Quinitio in floating net 
cages in Igang Marine Station. 
Among the E. suillus, a 9-kg male 
spermiated in February, and in 
April to September 1992. Some 
females started to mature in March, 
and all females were mature in 
June to November, except one that 
had atretic oocytes in November. 
An 8-kg female that had mature 
oocytes in July spermiated in 
August, indicating sex inversion. 
On the other hand, E. salmoides 
stocked at a low density of 12-13 
fish in one cage had 1-2 mature 
females in June to October, whereas 
those stocked at 29 fish in a cage 
had no mature females.

In an effort to induce sex 
inversion through manipulation of 
the social structure, Quinitio in 
October 1992 stocked two mature E. 
suillus females of different sizes in 
each of three net cages (2  x  2  x  3 
meter deep). Small fish in all cages 
had oocytes in May and June 1993, 
and those in two cages, as early as 
November 1992. The bigger fish in 
one cage had atretic oocytes in 
November and spermiated in 
February-August, although no milt 
was obtained in May and June. The 
bigger fish in the second cage had 
milt in May-August except in June; 
that from the third cage had milt 
only in August. In August, some 
females died due to bacterial 
infection and the experiment was 
terminated.

Quinitio also fed three groups 
of E. suillus broodstock (1 male and 
3 females in 50-ton concrete tanks) 
different diets and assessed the 
number and quality of the eggs they 
spawned. Groupers fed frozen fish 
(control) spawned the most eggs per 
month (3.3-10.2 million). (The 
frozen fish used as feed consisted of 
Selaroides, Decapterus, Nemipterus, 
or Rastrelliger and had 66-75% 
crude protein.) Groupers fed frozen 
fish enriched with cod liver oil 
spawned 1.1-6.3 million eggs in 
January to early June and in late 
September. Groupers fed frozen 
fish enriched with commercial 
HUFA (highly unsaturated fatty 
acids) spawned 4.1-8.2 million eggs 
in late June to early September and 
in late October. Control fish 
showed the highest average 
monthly egg production (180-450 
thousand eggs per kilogram fish in 
six spawnings a month), fertiliza­
tion rates (71%), egg viability (53%) 
and hatching (34%). The two diets 
with lipid supplements were similar 
in terms of the same variables. The

three diet treatments did not differ 
in the ‘quality’ of the resulting eggs 
and larvae; neither in egg diameter, 
oil globule diameter, percent normal 
larvae, survival of unfed newly 
hatched larvae, and crude protein 
and fat contents of floating and 
sinking eggs.

In a study of hormonal induc­
tion of sex inversion in E. suillus, 
Clarissa Marte assessed the gonad 
condition of three-year old 
broodstock (2-7 kg body weight) in 
May to December 1992. In May, 39 
of 53 groupers were maturing or 
mature females; in July to Septem­
ber, all were mature females, except 
for a 7.5 kg one that spontaneously 
turned into a male in September. 
In December, 44 of 56 females were 
mature and a second sex-inversed 
male (5.4 kg) was obtained. From 
December 1992 to June 1993, 
female E. suillus were given hor­
mones: biweekly injection of 17a- 
methyltestosterone (MT), or 
bimonthly implants of either MT (4 
mg/kg) alone, LHRHa (20 µg/kg)

Dr. G erald  
Q uinitio  
inspects the  
spaw ned  
eggs of 
grouper.
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alone, or MT+LHRHa at the same 
concentrations. Bimonthly im­
plants of MT or MT+LHRHa were 
as effective as biweekly injections of 
MT: the treated females no longer 
had oocytes upon biopsy in January 
to June, and had either gonads in 
transition stage, fully developed 
testes, or scanty milt by August. 
Females given only LHRHa im­
plants still had oocytes upon biopsy 
in June to December, just like the 
controls (both untreated, or im­
planted with pellets not containing 
any hormone).

Japanese researcher Junji 
Imayoshi studied reproduction in 
humpback grouper Cromileptes 
altivelis. The monthly mean 
gonadosomatic index (%) of fish 
caught in Palawan in 1992 were: 0.7 
in April, 3.0 in May, 3.8 in June, 
19.2 in July, 28.9 in August, 25.6 in 
September, 29.2 in October, 12.7 in 
November, 1.5 in December. The 
natural spawning season is from 
July until November. Mature 
females had mean body weights of 
600 grams and total length of 40 
cm; males, 1.2 kg and 56 cm.

STUDIES

Rearing of 
grouper larvae

Larval rearing techniques are 
being developed by Marietta Duray 
for the grouper Epinephelus suillus. 
Grouper larvae started feeding on 
rotifers when they were two days 
old and 2.6 mm TL. The amount of 
rotifers ingested increased as the 
larvae grew. When Artemia nauplii 
were introduced on day 21, the

larvae preferred Artemia over 
rotifers. Feeding started at 4-5 AM 
and larvae were satiated at 9-10 
AM. Feeding decreased in the 
evening and ceased at 9-10 PM.

Then Duray reared grouper 
larvae for 14 days at a density of 30 
per liter in 200-liter tanks. One 
group of larvae was fed screened 
rotifers of size less than 90 pm and 
another was fed unscreened 
rotifers. The larvae given screened 
rotifers ate more of them (about 180 
rotifers per larva on average) than 
the larvae given unscreened rotifers 
(40 rotifers per larva). They were 
also significantly larger (5.4 mm) 
and survived better (38%). Then at 
day 21, groups of grouper larvae 
(6.6 mm) were fed either 1, 2, or 3 
Artemia nauplii per milliliter per 
day for two weeks. Those fed the 
most nauplii were significantly 
longer (12 mm) and survived better 
(30%) than the others. At the end of 
the experiment, the larvae given 
the intermediate amount of nauplii 
had about 220 nauplii in each gut, 
and those given the lowest amount 
only had 146 nauplii in each gut.

In a further experiment by 
Duray, grouper larvae 6.2 mm long 
were fed Artemia nauplii, alone or 
supplemented with either a com­
mercial larval fish feed (Lansy A-2) 
or the SEAFDEC larval shrimp diet 
(CMBD). After two weeks, the 
larvae fed Artemia alone showed 
the highest survival (32%), but 
those fed Lansy A-2 grew largest 
(19.5 mm, 36.8 mg).

The effect of salinity on the 
survival of E. suillus larvae was 
studied by Fe Parado-Estepa. 
Tolerance tests were done on 5 ,  10, 
and 15 day old grouper larvae 
transferred from 32 ppt to different 
salinities between 4 and 40 ppt. 
The median lethal time, LT50, was 
used to compare survival at differ­

ent salinities; a high LT50 means 
better survival. Day 5 larvae had a 
higher LT50 (38-63 hours) at 8-36 
ppt than at lower or higher 
salinities. Similarly, Day 10 larvae 
survived best (52-63 hours) at 8-20 
ppt; day 15 larvae, for 16-24 hours 
at 8-28 ppt. Grouper larvae should 
be reared at the salinity that allows 
the best survival at a given age.

Thyroid hormones affect 
fish development, especially the 
metamorphosis or transformation of 
larvae. Whole-body concentrations 
of the thyroid hormones were 
measured by Evelyn Grace de Jesus 
in grouper larvae at various stages 
of metamorphosis. The levels of 
both thyroxine (T4) and 
triiodothyronine (T3) were rela­
tively low during the early stages of 
metamorphosis when fin rays were 
still growing, increased significantly 
on day 35, and remained high until 
day 50 when metamorphosis was 
completed. The increase in hor­
mone levels corresponded with the 
resorption of the elongated fin 
spines. These data suggest the 
involvement of thyroid hormones in 
the regulation of metamorphosis in 
grouper larvae.

The effect of thyroid hor­
mones on early development and 
metamorphosis of grouper was also 
determined by de Jesus. Three- 
week old grouper larvae were 
immersed in either 0.01 ppm T4, 
0.01 ppm T3, or 30 ppm thiourea, an 
inhibitor of thyroid hormone syn­
thesis. Many larvae died two days 
after transfer from the rearing tank 
to the immersion tanks. After 5 
days, only 10% of the T3-treated 
group survived but their long dorsal 
spines were completely resorbed. 
With hormone treatment, the long 
spines are normally resorbed 40-50 
days from hatching. The experi­
ment will be repeated to have more 
meaningful comparisons.
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The T igbauan  M ain  
S tation  has a 
cen tra lized  w a te r  
settling  tan k  that 
holds about 150 to n s  
of seaw ater. A flo w ­
th rough  system  that 
b yp asses th e  settling  
tank  is a lso  an  
option .

STUDIES

Pond culture of 
grouper

Grouper juveniles from the 
wild were cultured in ponds for five 
months by Isidra Bombeo-Tuburan. 
The groupers were fed either frozen 
fish, a formulated feed, or live 
juvenile tilapia from broodstock 
(one male for every female) raised 
in the pond or added to the ponds 
weekly. Groupers fed frozen fish 
showed the highest survival (88%)

and average weight at harvest (393 
grams), whereas those fed the 
formulated diet were intermediate 
(85% survival, 273 grams). The 
poorest result (77%, 258 grams) was 
among the groupers fed tilapia, 
which evidently were not sufficient 
to support growth and prevent 
cannibalism among the groupers.

A survey of grouper juveniles 
was conducted by Noel Solis in 
Sapian Bay and Tinagong Dagat in 
Capiz in 1992. Fishermen collectors 
were contacted to report on the 
occurrence, abundance, and size of 
the groupers caught for commercial 
grow-out ponds. Two species of 
groupers were collected by artificial 
shelters or ‘bonbon,’ bundles of
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coconut palms tied to stakes in the 
bays. The fish were harvested from 
the shelters twice a month; samples 
of these were taken monthly. The 
2-4 cm juveniles of Epinephelus 
suillus appeared in August and 
September and were not abundant. 
Juvenile E. sexfaciatus appeared in 
July (big school) and were abundant 
in August-September 1992. Other 
gears used were hook and line and 
bamboo tubes or ‘pasok.’ In 1993, 
the monthly size-frequency 
distribution of juvenile E. suillus at 
the two sites was determined. The 
136 juveniles obtained in Sapian 
Bay ranged 3-30 cm and 0.8-1000 
grams, and increased in average 
size between January (3.8 cm) and 
November (20 cm). The 563 juve­
niles obtained in Tinagong Dagat 
ranged 4-31 cm and also increased 
in average size between January 
(7.5 cm) and October (20 cm).

STUDIES

Developing milkfish 
broodstock

The effect of age and source 
of broodstock on the reproductive 
performance of milkfish (Chanos 
chanos) was studied by Arnil Emata. 
Broodstock (24 males and females) 
raised from the 1980 hatchery-reared 
fry — that is, 13 years old in 1993 — 
spawned 14 times and produced a 
total 10.1 million eggs. Broodstock 
(31 fish) raised from wild fry caught 
in 1980 spawned four times and 
produced 3.2 million eggs. Ten-year 
old broodstock (25 fish) from wild fry 
caught in 1983 also had 14 
spawnings, but total egg production 
was only 4.85 million. Other younger 
broodstocks, 24 breeders from hatch­
ery-reared fry in 1983, 25 breeders

from hatchery-reared fry in 1985, 
and 31 breeders from wild fry in 
1985, all had very low egg production 
(total 0.1-1.2 million) in only 1-2 
spawnings. Fertilization and hatch­
ing rates, percent viable eggs and 
normal larvae, and the morphology of 
eggs, larvae, and fry did not vary 
with the age or source of the 
broodstock.

Photoperiod also affects 
gonadal development in milkfish in 
another Emata study. In 1992, 
broodstocks were held in concrete 
tanks for a year under either a 
constant long photoperiod (16 hours 
light), or a varied photoperiod (8 
hours light in January-July, 12 hours 
light in August-September, and 16 
hours light from October onwards). 
Milkfish kept under constant long 
photoperiod spawned 28 times until 
the last week of September and were 
still mature on 25 October. Those 
under the varied photoperiod 
spawned spontaneously 25 times on 
22 April-2 September, but no fish 
were mature in October. These 
results suggested that long 
photoperiod may be conducive to 
spawning and maturation in 
milkfish. In 1993, the same 
broodstocks were kept in either the 
same constant long photoperiod, or a 
varied photoperiod (8 hours in 
January-May, 12 hours in June-July, 
and 16 hours from August onwards). 
Spawning of both groups were almost 
similar in frequency and duration: 33 
times on 10 June-21 October under 
the constant long photoperiod, and 
28 times on 16 June-11 November 
under the varied photoperiod. 
Whether photoperiod manipulation 
can induce out-of-season spawning in 
milkfish remains to be determined.

Hormones were used by 
Clarissa Marte to induce off-season 
maturation in milkfish. Groups of 6- 
8 females or 11-13 males were kept 
in separate concrete tanks. Females 
were given bimonthly silastic im­
plants of estradiol-17B (E2) and the

males, of 17a-hydroxyprogesterone 
(17HP), at either high dose (1000 µg 
per fish) or low (250 µg per fish). The 
low and high E2 doses and the low 
17HP dose effectively initiated 
maturation of milkfish early in the 
spawning season (March), enhanced 
rematuration throughout the spawn­
ing season (April-October), but was 
not able to maintain gonadal matu­
rity beyond the spawning season 
(November-January).

Experiments by Marte showed 
that broodstock performance can be 
improved through dietary manipula­
tion. Milkfish broodstock (14 females 
and 23-25 males per cage) were fed 
formulated diets with 36% protein 
and either 10 or 6% lipid from cod 
liver oil at a ration of 2 or 4% of body 
weight per day. Fish fed the diet 
with 6% lipid at 4% ration spawned 
the most eggs, a total of 8.1 million in 
nine spawnings; those fed at 2% 
ration spawned 3.8 million eggs in 
nine spawnings. The high-lipid diet 
at 2% ration produced 2.5 million 
eggs in seven spawnings; at 4% 
ration, only 0.3 million in three 
spawnings. No differences were 
observed in the egg size and weight, 
number of viable eggs, fertilization 
rates, larval size at hatching, nor in 
the number of normal larvae. Sur­
vival at 21 days was highest (average 
14% in five runs) among larvae from 
broodstock fed the low-lipid diet at 
2% ration, but not significantly 
different from the other treatments.

Marte then varied the 
dietary protein level and ration size. 
Milkfish broodstocks were fed diets 
with either 36 or 42% protein at 2 or 
4% of body weight daily. Fish fed the 
diet with 36% protein at 4% ration 
spawned 14 times in 1993. Total egg 
collection was 7.09 million and varied 
from 0.06 to 1.38 million per spawn­
ing. The same diet at 2% ration 
produced seven spawnings and 3.12 
million eggs. Broodstock given the 
diet with 42% protein at 4% ration 
spawned only twice, and those fed at
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O ne apparen t 
d isad van tag e  of 
hatchery-bred  
m ilk fish  is that 
ab n o rm alities  
occu r in about 
2-17%  of th o se  
stocked  in ponds  
and concrete  
tanks . A bnorm al 
gill covers  m ay  
be du e  to  a 
V itam in  C 
d e fic ien cy  in the  
diet as has been  
noted fo r trou t 
and channel 
catfish.

2% ration spawned only once. Sizes 
of eggs and larvae, fertilization rates, 
hatching rates, and survival rates of 
larvae were similar among all 
broodstocks. Thus, the best diet for 
milkfish broodstock in floating cages 
is one that contains 36% protein and 
6% lipid, given at 4% of body weight 
daily.

STUDIES

Verifying milkfish 
hatchery technology

Verification of the AQD 
larval rearing technique for milkfish 
was continued by Marietta Duray 
using commercial larval feeds. In 
one experiment, the use of Nosan R-1

as 50% replacement for rotifers 
during the first 15 days of rearing 
resulted in a mean survival of 36% at 
day 21 and an annual fry production 
of 3.47 million. Then, a carageenan- 
microbound diet (CMBD) was tested 
as total replacement for brine shrimp 
starting day 15. Larvae fed brine 
shrimp measured 13 mm and those 
fed CMBD were 10 mm at day 21. 
Both groups attained similar weights 
around 2.3 mg and survival rates of 
25-27%. Larvae fed CMBD had to be 
reared an additional week to attain 
the size of the group fed brine 
shrimp.

In another set of larval 
rearing runs by Duray, milkfish 
larvae on days 14-21 were fed either: 
Artemia alone; Artemia with Lansy 
A-2, a commercial larval diet; rotifers 
with Lansy A-2; or rotifers with 
CMBD. Survival was highest, 48%, 
among larvae fed Artemia with 
Lansy A-2, and lowest among those 
fed rotifers with CMBD (6%). Larvae
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fed rotifers with CMBD were larger 
(average 18.7 mm, 8.8 mg) than 
those fed rotifers with Lansy A-2 or 
the control fed Artemia only. The 
smallest larvae were those fed 
Artemia with Lansy A-2 (13.1 mm, 
2.5 mg).

The milkfish hatchery 
technology was verified by Duray in 
two private hatcheries. During the 
first two weeks of larval rearing, 
rotifers were supplemented with the 
commercial diet Nosan R-1. One 
hatchery produced 2.8 million fry out 
of 13 million eggs, a mean survival of 
29% in 28 rearing runs. The other 
hatchery produced 0.66 million fry 
out of six million eggs, a mean 
survival of 31% in ten runs.

A team of researchers led by 
Luis Ma. Garcia evaluated the 
SEAFDEC/AQD milkfish hatchery 
technology transferred to private 
hatcheries. In 1992, about 37.4 
million eggs and 3.4 million newly 
hatched larvae from AQD were 
reared by four commercial shrimp 
hatcheries in Panay. Hatching rates 
averaged 35-78% and survival rates 
12-36% among the four hatcheries.

About 5.9 million fry were produced. 
Hatchery-produced fry sold at pre­
vailing market prices (P350-P420 per 
thousand fry) earned gross revenues 
of P0.14-P1.7 million. A  cost-and- 
return analysis showed a return-on- 
working capital of 108-719% and a 
return-on-investment of 14-90%. The 
hatcheries showed payback periods 
of 1 to 4.6 years. Milkfish hatchery 
operation in existing shrimp hatcher­
ies is a profitable business venture 
when the cost of milkfish eggs or 
larvae does not exceed P6 000 per 
million.

Luis Ma. Garcia also 
assessed the production of milkfish 
fry in private hatcheries that availed 
of the Adopt-a-Milkfish broodstock 
scheme in 1993. Three cooperators 
adopted (financed and maintained) 
cages of milkfish broodstock and 
reared the eggs that were spawned. 
One cooperator terminated opera­
tions in September due mainly to low 
egg production of the adopted breed­
ers. About 3.4 million fry were 
produced and sold by the two other 
cooperators. The production costs 
varied from P0.23 to P0.62 million 
for six larval rearing runs from May

to November and resulted in net 
incomes of P0.10-P0.64 million. Low 
profit margins were indicated by the 
study.

The morphological abnor­
malities in hatchery-produced 
milkfish were characterized by Grace 
Garcia. Among fry stocked in 
earthen nursery ponds at 42/m2, 10% 
turned out to be abnormal; among 
those stocked at 200/m2, only 2% did. 
Fry stocked at 500/m2 in a concrete 
nursery pond produced 16% abnor­
mal fish; those stocked at 1000/m2 in 
a net cage in a tank had 17% abnor­
mal. Common abnormalities seen 
among milkfish larger than 0.5 
grams in body weight include de­
formed branchiostegal rays, cleft

M ilkfish  broodstock  are  held  
in 50-ton  o u tdoor tan ks  that 
are d ra ined  during  sam pling
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branchiostegal membrane, and 
deformed opercular bones exposing 
the gills. Some 71% of abnormal 
milkfish 0.5-5.6 grams in weight 
weighed less than 1 gram.

Induction experiments were 
then done by Grace Garcia to under­
stand how abnormalities came about. 
One form of handling that was 
examined for adverse effects was the 
packing and transport of embryos. 
When oxygen was added to the 
transport water before the embryos 
and the embryos were not subjected 
to bubbling, 91% of the embryos 
hatched, 92% of the larvae survived 
10-14 hours after hatching, and only 
7% of the larvae were abnormal, that 
is, had bent bodies. When the trans­

port water with milkfish embryos 
was bubbled with oxygen for 2-3 
seconds, only 81% hatched, 86% of 
the larvae survived 10-14 hours, and 
16% of them were abnormal. Dis­
solved oxygen increased to 13.5-15 
ppm when oxygen was added to the 
water and the air space in the trans­
port bag and stayed at those levels 
after 5 hours of transport. The use of 
oxygen tablets (30 mg oxygen per 
tablet; one tablet per 5 liters of 
water) during transport of milkfish 
embryos had worse results: 65% 
hatched, 74% of the larvae survived 
10-14 hours, and 35% of them were 
abnormal. Dissolved oxygen in the 
transport water decreased from 5 
ppm to 3.0-3.5 ppm after 5 hours of 
storage and transport when oxygen 
tablets were used. In a separate 
experiment, storage of embryos for 3 
or 9 hours unshaken in transport 
bags produced 32-37% abnormal 
larvae; embryos subjected to simu­
lated transport on an orbit shaker 
produced only 10-12% abnormal 
larvae. Embryos immediately 
incubated in tanks without having 
been stored in transport bags nor 
subjected to simulated transport 
produced only 6% abnormal larvae.

The viral and microbial 
diseases affecting hatchery-reared 
milkfish are being investigated by 
Roselyn Duremdez-Fernandez. The 
bacterial loads were qualitatively 
and quantitatively enumerated in 
seawater agar medium, Zobell’s 
2216e medium, and bromthymol blue 
Teepol agar. Eleven batches of 
milkfish eggs from Igang and 
Tigbauan were examined. Each egg 
had 0-5 bacterial cells, but pooled 
samples of 5 eggs contained 5-450 
bacterial cells. Larvae were moni­
tored for normal bacterial loads 
through 20 days of rearing in the 
hatchery. Larvae on days 1-13 had 
loads of 10 to 1 000 bacterial cells 
each. On day 20, the bacterial load 
increased to 100 000 cells per larva 
and included a significant number of 
Vibrio species. The same trend was 
observed in the bacterial load of the 
rearing water. The isolated bacteria 
will be identified.

Another means to improve 
survival of fish larvae in hatcheries 
was tried by Rolando Gapasin. Live 
food organisms were enriched with 
essential fatty acids and vitamin C 
through bioencapsulation techniques. 
Milkfish larvae were reared the 
standard AQD way, except that the 
rotifers and Artemia were first 
enriched with vitamin C and highly 
unsaturated fatty acids. The initial 
results were not satisfactory and the 
experiment will be repeated.

An alternative rearing 
scheme for milkfish larvae was tried 
by Clarissa Marte. Concrete tanks of 
90-ton capacity were fertilized with 
chicken manure to induce plankton 
growth. Milkfish larvae were 
stocked at a density of one per liter. 
Larvae harvested on day 18 were 
larger and were at a more advanced 
stage of development than larvae of 
the same age reared under the usual 
hatchery procedures. Survival rates 
were only 2-6% compared to 30% 
with usual procedures.

Visiting  R esearch er K arsten  
S ch ro ed er s tud ies  the  
b ioenerg etics  o f m ilk fish  
juven iles
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STUDIES

Feeds and feeding 
of milkfish

Species differences in energy 
reserves and utilization as they 
relate to growth and development are 
the focus of Ph.D. thesis research by 
Riza Ordonio-Aguilar. The lipid 
contents (triglyceride, free fatty acid, 
phospholipid) of whole larvae were 
measured. At hatching, the total 
lipid content of milkfish larvae was 
lower than in seabass larvae (57 
versus 109 µg/mg dry weight). 
Milkfish larvae consumed 68%, and 
seabass larvae 42% of its lipids 
during the first 48 hours from hatch­
ing. Rabbitfish larvae consumed 
73%, and grouper 79% of their lipids 
during the same period. Milkfish 
larvae only have yolk, but the three 
other species have both yolk and oil 
globule during the first 3-5 days from 
hatching. Free fatty acids were 
consumed more rapidly than 
triglycerides and phospholipids, but 
the actual sequence of lipid consump­
tion could not be deduced.

Practical diets for milkfish 
larvae, first feeding and older, are 
being developed by Ilda Borlongan. 
Experiments were made to deter­
mine the feed characteristics impor­
tant to larvae: feed particle size, 
buoyancy, water stability, and 
acceptability. Milkfish larvae were 
then reared on various feeding 
regimes with formulated diets and 
evaluated in terms of growth and 
survival. One formulated diet was 
found effective as a supplement to 
rotifers for milkfish younger than 15 
days, and another as a partial substi­
tute for Artemia nauplii for larvae 
15-21 days old. These promising 
results would reduce dependence on 
live foods and also the tank facilities 
for rotifer production in milkfish 
hatcheries.

Studies on milkfish 
bioenergetics were conducted by 
Karsten Schroeder, Ph.D. student 
from the University of Hohenheim. 
The maintenance ration, critical 
oxygen tension and oxygen consump­
tion of different sizes of juvenile 
milkfish were determined at differ­
ent temperatures. At 23-24°C, 
juveniles of body weights 40-100, 
100-200, and 200-370 grams required 
maintenance rations of 3.9, 6.4, and 
4.6 grams feed per kilogram meta­
bolic body mass per day. The critical 
oxygen tension for juveniles of body 
weights 83-158 grams at 33°C and 32 
ppt salinity was 55-90 torr, equiva­
lent to an oxygen saturation of 35- 
60% under the conditions of the 
experiment. The standard (resting) 
oxygen consumption rates at 27°C 
were 69, 91 and 97 mg oxygen per 
kilogram metabolic body mass per 
hour among juveniles of body 
weights 45-100 g (group 1), 100-200 g 
(group 2), and 200-300 g (group 3). 
During routine activity, oxygen 
consumption was highest in group 3 
and lowest in group 1 (142 compared 
to 120 mg oxygen per kilogram 
metabolic body mass per hour). 
Group 1 had the highest scope for 
spontaneous activity.

Plant protein sources were 
screened by Ilda Borlongan as part of 
the effort to develop practical feeds 
for milkfish in grow-out culture 
ponds. The control diet contained 
fish meal and soybean meal as 
protein sources. The test diets 
contained fish meal, soybean meal, 
and leaf meals replacing 15% of the 
fish meal protein: either kangkong 
Ipomoea reptans, kamote I. batatas, 
ipil-ipil Leucaena leucocephala, 
cassava Manihot esculenta, or a 
combination of kangkong, kamote, 
and cassava. Growth, feed conver­
sion ratio, protein efficiency ratio, 
and survival of fish fed the test diets 
were not significantly different from 
the control diet. Therefore, leaf 
meals can be used to partially re­
place fish meal in a feed for milkfish 
juveniles.

The mineral requirements of 
juvenile milkfish are being studied 
by Grace Minoso. At first the min­
eral composition of milkfish tissues, 
culture water, and some commonly 
used feed ingredients were analyzed. 
The bones of juvenile milkfish (3-20 
gram) have calcium at 92 milligrams 
per gram dry tissue and phosphorus 
at 56 mg/g. The liver and muscle 
have much lower levels of these two 
minerals. All three tissues have 
trace amounts of magnesium, man­
ganese, copper, zinc, and iron. Fil­
tered seawater has low concentra­
tions (µg/ml) of all seven minerals. 
Feed ingredients for practical diets 
(shrimp meal, soybean meal, Chilean 
fish meal, Peruvian fish meal) have 
high levels of calcium (4-40 mg/g), 
phosphorus (5-29 mg/g), and magne­
sium (2-4 mg/g). Breadflour has µg/g 
levels of these elements. Among the 
purified diet ingredients, casein has 
phosphorus in the mg/g range and 
calcium and magnesium in the µg/g 
range; gelatin and casein have these 
minerals in the µg/g level. Except 
soybean meal which has iron at 1.0- 
1.5 mg/g, all ingredients have man­
ganese, copper, zinc, and iron in trace 
amounts.

STUDIES

Pond culture 
of milkfish

In response to questions from 
the private sector, Eduard Rodriguez 
compared hatchery-bred with wild 
milkfish in terms of growth and 
survival in nursery and grow-out 
ponds. Hatchery-bred fry showed 
consistently better growth than wild 
fry after 15 and 30 days in the 
nursery. However, survival at 
harvest (day 45) was higher among 
wild fry. Hatchery-bred fingerlings 
also grew faster in grow-out ponds up
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A s teady su p p ly  o f 
w ild  m ilkfish  larvae  
can no longer be  
assured  in the  
fu tu re . M ilkfish  
hatcheries  w ill 
p rovide  th e  larvae  
needed by  the  
industry  -- an d  ease  
the  fish ing  m o rta lity  
of o th er sp ec ies  o f 
larval fish es  and  
crustaceans.

to 30 days of culture, but wild 
fingerlings grew better from day 45 
to harvest on day 90. Survival was 
higher among the wild than the 
hatchery-bred fish. About 13% of the 
hatchery-bred fish had irregularities 
in the jaws and gill covers and were 
stunted.

Growth and food consumption 
of juvenile milkfish in ponds during 
the dry and wet season were meas­
ured by Neila Sumagaysay. Food 
consumption increased as the fish 
grew. The caloric and protein in­
takes of all fish were higher during 
the wet season (average salinity 22 
ppt) than during the dry season 
(average salinity 36 ppt). Based on 
the estimated contribution of natural 
food, a supplemental feed with 25- 
35% protein may be given to milkfish 
in ponds at 2-4% of body weight daily 
during the wet season and at 1-2% 
during the dry season. Supplemental

feeding during the dry season 
seemed to have little effect on 
growth. For effective feeding man­
agement, salinity should be main­
tained below 36 ppt.

In another experiment, 
Sumagaysay determined the effects 
of dietary protein and feeding levels 
on the growth and production of 
milkfish in brackishwater ponds. At 
both 23% and 31% dietary protein, 
fish fed at 4% of body weight per day 
grew better and had higher produc­
tion of 1.16 tons per hectare than 
those fed at 2% (production was 0.84 
tons per hectare). The similarity of 
the results for the two protein levels 
is probably due to the balanced 
amino acid profiles of the two diets. 
Thus, a formulated diet with 24% 
protein and a balanced amino acid 
profile, given at 4% of body weight 
per day, is economical and effective 
in producing milkfish in ponds.
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The m angrove red  
snapper is a new  
research p rio rity  fo r  
S E A FD E C /A Q D . 
In tw o  years , research ers  
w ere  ab le  to  spaw n  
the  red sn ap p er in 
captiv ity .

STUDIES

Developing red 
snapper broodstock

A broodstock of the man­
grove red snapper Lutjanus 
argentimaculatus is being developed 
by Arnil Emata for purposes of seed 
production. Snappers caught from 
the wild were kept in a floating net 
cage (5  x  5  x  3 meter deep) or a 
concrete tank (4 meter diameter x 1.5 
meter deep). They were sexually 
mature in May-October 1992. In 
August, mature females with oocytes 
0.40-0.45 mm in diameter and 
spermiating males were injected with 
1 500 IU human chorionic 
gonadotropin (hCG) or 50 µg LHRHa

per kilogram fish body weight. 
About 1.2 million eggs were spawned 
27-36 hours after injection with hCG 
but not with LHRHa. About 95% of 
the eggs were fertilized and 23% of 
these hatched after 16 hours at 27- 
28°C and 30-32 ppt salinity. Fish 
that spawned rematured 4-5 weeks 
later.

Emata continued the study 
in 1993. The snapper broodstock in 
the floating cage were sexually 
mature in March-November, but the 
tank-reared ones only in May- 
October. Among broodstock in the 
5  x  5  x  3 meter deep cage, males of 
1 kilogram and females of 2.5 kilo­
grams were already mature. Fe­
males with oocytes 0.35-0.50 mm in 
diameter and males with flowing 
milt were placed in 2-meter deep 
‘hapa’ nets 2 or 4 meter wide on each 
side for induction of spawning in
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August, September and October. 
Single injections of 1 500 IU hCG per 
kilogram body weight resulted in 
spawnings 32-40 hours later. About 
0.5-2.2 million eggs were collected 
from each female. Between 21 and 
97% of these eggs were viable and 
42-63% of these hatched.

STUDIES

Rearing of red 
snapper larvae

Larval rearing techniques for 
the mangrove red snapper are being 
developed by Marietta Duray. Snap­
per larvae only 2.3 mm long started 
feeding on rotifers on day 2, when 
about 40% of the larvae ate about 
one rotifer each. All larvae 3 mm 
long were feeding by day 7, each 
taking about three rotifers. Rotifer 
intake rates increased as the larvae 
grew. On day 22, snapper larvae 6.3 
mm long started feeding on Artemia 
nauplii, each larva taking about two 
nauplii. In one experiment, snapper 
larvae were reared for the first two 
weeks on either rotifers alone or 
rotifers supplemented with two 
microparticulate diets. Larvae fed 
rotifers with FRIPPAK were larger 
(5.3 mm, 4.5 mg) than those fed 
rotifers alone or rotifers with Nosan 
R-1 (4.1-4.8 mm, 3.2-3.5 mg). Sur­
vival was not significantly different 
among the treatments.

Another experiment by 
Duray determined the optimum 
density of Artemia nauplii for rearing 
three-week old snapper larvae to day 
35. Larvae provided 3 nauplii per ml 
grew larger (14 mm, 15 mg) than 
those provided 1-2 nauplii per ml 
(12.5 mm, 7.6 mg). Survival was as 
high as 81% but not different among

treatments. Another set of three- 
week old snapper larvae were fed 2 
nauplii per ml either once, twice, or 
four times daily. Survival on day 
35 was much better among larvae 
fed four times a day (63%) than 
among those fed once or twice daily 
(17-25%). But the larvae fed once 
daily grew larger (15 mm, 17 mg) 
than those fed twice or four times 
daily (12 mm, 9 mg).

STUDIES

Developing Asian 
sea bass 
broodstock

Studies on induced spawning 
of the sea bass Lates calcarifer were 
continued by Luis Garcia, this time 
using oral or rectal intubation with 
LHRHa. Pairs of sea bass in hapa’ 
nets were given dissolved LHRHa at 
500 µg per kilogram body weight 
through a fine tube forcibly inserted 
either in the mouth (to esophagus or 
stomach) or the rectum. Only rectal 
intubation stimulated spawning 29- 
33 hours later. Successive 
spawnings occurred at intervals of 
19-26 hours over three days, but only 
the eggs spawned by one of three fish 
on the first day were fertilized and 
hatched. Egg production (200-260 
thousand per kilogram fish) was 
highest on the first spawning day 
and declined afterwards. Control 
fish intubated with saline did not 
spawn.

Synchronization of the 
release of eggs and sperm by seabass 
treated with hormones was studied 
by Grace Garcia. Release of sperm in 
fish depends on milt dilution, which 
can be seen as a decrease in sperm 
count. An experiment showed that

the dose and frequency of LHRHa 
injection affected milt dilution. 
Injection of saline did not lower the 
sperm count. Two injections of 20 µg 
LHRHa per kilogram body weight, 
given 24 hours apart, lowered the 
sperm count by 15% at 12 hours, 11% 
at 24 hours, and 8% at 36 hours. A 
single injection of 40 µg LHRHa per 
kilogram lowered the sperm count by 
28% at 12 hours, 4% at 24 hours, and 
19% at 36 hours. In both cases, no 
milt was collected at 48 hours. Only 
one of three pairs of males and 
females (with oocytes 0.5 mm in 
diameter) injected with 40 µg 
LHRHa per kilogram successfully 
spawned and fertilized the eggs. 
Males injected with this same dose of 
LHRHa 24 hours after the females 
were so injected did not fertilize the 
eggs.

Through photoperiod manipu­
lation, sea bass broodstock were 
induced to spawn off-season by Arnil 
Emata. Five females and 5 males 
were exposed to each of three 
photoperiods: 8, 12, or 16 hours 
light. All the fish spawned spontane­
ously in May to October 1992. Sea 
bass maintained under 8 or 12 hours 
light were all sexually mature in 
December, whereas only 40% of those 
under 16 hours light were mature. 
Almost all the sea bass kept under 
natural conditions (no photoperiod 
treatment) were immature in Decem­
ber. These data confirm earlier 
results that female sea bass kept 
under 8 or 12 hours light continue to 
have mature oocytes beyond the 
normal spawning season. A mature 
female and two mature males under 
8 hours light were induced to spawn 
in January and in March 1993, both 
off-season months. About 400-500 
thousand fertilized eggs were col­
lected from both spawnings, but the 
eggs did not hatch. Mature females 
but not mature males were found in 
January-March among fish kept 
under 16 hours light every day.
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STUDIES

Rearing of sea bass 
larvae and juveniles

The cladoceran
Diaphanosoma celebensis was cul­
tured by Milagros de la Pena as 
potential food for sea bass larvae.
The reproductive rate, as intrinsic 
growth rate r was determined at 
three stocking densities (2, 5, 10 
cladocerans per milliliter) and at 
three feeding rates (10, 50, and 100 
thousand cells of Tetraselmis 
tetrahele per day). Significantly high 
r (0.72-0.75) was attained at the two 
higher feeding densities. Stocking 
density did not affect r although 
population count was higher at high 
initial density. In another experi­
ment, the cladoceran was given four 
kinds of low-cost non-phytoplankton 
food. Rice bran at 0.3-0.6 grams per 
liter resulted in a promising r = 0.38- 
0.39. Lower reproductive rates were 
obtained with rice straw extract, 
bagasse extract, and Baker’s yeast. 
The cladoceran did not reproduce at 
high concentrations of rice straw and 
bagasse extract (20-30 grams per 
liter) and Baker’s yeast (0.6-1.2 
grams per liter).

Live and dried adult Artemia 
biomass were used by Demetrio 
Estenor as feed for sea bass larvae 
(0.13 grams) in nursery tanks. After 
three weeks, the larvae fed live 
Artemia grew better (0.28 grams) 
and had a higher survival (89%) than 
those fed dried Artemia (0.15 grams, 
54%).

Experiments in the rearing of 
sea bass in cages lighted at night 
were continued by Armando Fermin. 
The seabass in all cages were not fed 
except for whatever plankton was

available in the cages. In one experi­
ment, five combinations of stocking 
size and density were tested: 3.5 mm 
larvae a t 2500 per cubic meter, 6.5 
mm at 2000/m3, 8.4 mm at 1500/m3, 
8.8 mm at 1000/m3, and 10 mm at 
500/m3. Specific growth rates after 
40 days were 4-10% per day in the 
five treatments. Larvae of initial size 
8.8 mm stocked at 1000/m3 grew the 
biggest (29 mm, 305 mg). Survival 
ranged from 4% among the 3.5 mm 
group to 21% among the 10 mm 
group. Diet composition was similar 
for all size groups and was domi­
nated by copepods (67-90% of total 
zooplankton). Copepods were found 
in the guts of 84-93% of the larvae.

In a related experiment by 
Armando Fermin, the light intensity 
in the cages a t night was varied. 
Zooplankton density was higher in 
cages lighted at 300 lux (653 per 
liter) than a t 180 lux (162 per liter) 
or in those at 20 lux or not lighted at 
all (48-56 per liter). Survival and 
growth varied with the zooplankton 
density at night. Seabass in 
unlighted cages did not survive 
beyond 21 days in the cages. But 
40% of those reared under 300 lux 
survived and grew to 3.5 cm and 642 
mg in 35 days.

The oxygen consumption 
rates of different sizes of juvenile sea 
bass was studied by Jesus Manolo 
Almendras. For 35-225 gram 
seabass, the rates did not vary over 
the night-day cycle. Oxygen con­
sumption per fish (y, mg O2 per hour) 
increased with weight (x, gram): y = 
4.38 + 0.088x. Weight-specific 
oxygen consumption (y, mg O2 per 
hour per gram) decreased with body 
weight: y = 183.83 - 0.386x.

The oxygen consumption of 
juvenile sea bass at different 
salinities were determined by Fe 
Parado-Estepa. For 30-40 gram 
seabass, the standard rates (mg O2 
per hour per kilogram body weight)

is 60-90 in freshwater, 87-120 at 16 
ppt, and 110-143 at 32 ppt. These 
rates have to be confirmed in a 
second run.

STUDIES

Feeds and feeding 
of sea bass

Various levels of lipid and 
carbohydrate were tested by Mae 
Catacutan in practical diets for 
juvenile sea bass. Six diets were 
formulated with 42.5% protein and 
either 15 or 20% carbohydrate and 6, 
12, or 18% lipid. They were fed to 
sea bass (0.9 gram) stocked at 10 
individuals in 60-liter tanks. After 
12 weeks, sea bass fed the diet with 
20% carbohydrate and 12% lipid 
increased in weight 64x and showed 
feed conversion ratio (FCR) of 1.22; 
those fed the diet with 15% carbohy­
drate and 6% lipid gained 35x the 
initial weight and had an FCR of 
1.65. Survival was 100% on all 
diets.

The amounts of essential 
amino acids required by juvenile sea 
bass were determined by Relicardo 
Coloso. L-lysine were given to 
juvenile seabass (5 gram) for 12 
weeks at graded levels of 1.0 to 2.5 
grams per 100 grams of semi-purified 
dry diets. Based on the breakpoint 
analysis of the growth response 
curve, the requirement of seabass for 
L-lysine is 4.5% of protein or 2.1% of 
the dry  diet with 46% protein. Sea 
bass fed diets deficient in lysine had 
significantly lower survival. Similar 
experiments were done with graded 
levels of tryptophan, and then 
threonine. The tryptophan require­
ment of juvenile seabass is 0.5% of
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protein; for threonine, 4.4% of pro­
tein. The requirement for histidine 
will be determined in a succeeding 
experiment.

Practical diets with inexpen­
sive indigenous ingredients were also 
developed by Coloso for juvenile sea 
bass. An eight-week feeding experi­
ment was done with sea bass (15 
gram) in 500-liter tanks to screen for 
a cost-effective diet for use in ponds 
and floating cages. Eleven formula­
tions and one control feed were 
tested. Locally available protein 
sources were used: fish meal, shrimp 
head meal, scrap squid meal, blood 
meal, poultry feather meal, leaf 
meals, soybean meal, mung bean 
meal. The diets contained combina­
tions of animal and vegetable protein 
sources and had essential amino acid

compositions similar to those in the 
tissues. Crude protein was 43% and 
fat was 10%. The control fish fed a 
combination of fish meal, shrimp 
head meal, and soybean meal showed 
a weight gain of 3.2x and FCR of 
1.84. Seabass given a diet with fish 
meal, shrimp head meal, scrap squid 
meal, soybean meal, and kangkong 
leaf meal as protein sources showed 
the best weight gain (3.6x) and FCR 
(1.69). Worst growth rate and FCR 
were observed in fish given a combi­
nation of fish meal, cow’s blood meal, 
scrap squid meal, soybean meal, and 
mulberry leaf meal. The two best 
diets will be tested in ponds and 
floating net cages. The intestines, 
livers, and pyloric caeca of treated 
and control fish are being examined 
for tissue changes.
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Several species of legumes 
were evaluated by Perla Eusebio as 
protein and energy sources for 
practical diets for sea bass. Samples 
of white cowpea, black cowpea, green 
mungbean, yellow mungbean, 
soybean, and rice bean were sub­
jected to different processing meth­
ods (dehulling, roasting, boiling, and 
solvent extraction). To measure the 
digestibility of these protein sources, 
the protease activity in sea bass was 
first determined. The specific 
protease activity in the gut extract 
was 219 azocasein units per milli­
gram protein. This activity was 
increased to 500 units through 
dialysis with polyethylene glycol. 
Digestibility studies are on-going.

STUDIES

Screening 
tilapia strains for 
culture

Several strain-testing 
procedures in small to medium-size 
experimental facilities were 
evaluated in their efficiency to detect 
economically important strain 
differences. The statistical evalua­
tion was done by Zubaida Basiao for 
her Ph.D. thesis. Two strains of Nile 
tilapia were reared under various 
experimental comparison procedures. 
The strains were size-matched 
(graded) and grown separately, 
together, or grown separately but

Sunset in Laguna de Bay. 
A quacu ltu re  com p etes  w ith  
open -lake  fishery , agricu ltu re , 
and  industry  fo r use o f the  
lake. C oncern  fo r the  lake's  
fu tu re  is m ounting  and  now  
gu ides researchers , po licy ­
m akers  and lake m anagers.
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T o x ico lo g ica l s tu d ies  
are con d u cted  to  
screen  fo r tilap ia  
stra ins  th a t can  
to le ra te  h eavy  m eta l 
stress.

with an internal reference fish (red 
tilapia) in each replicate cage or 
tank. At the same time, mixed sizes 
and ages (ungraded) of the two 
strains were grown together, sepa­
rately, or separately with the inter­
nal reference red tilapia. On-farm 
strain testing was also done in four 
rice-fish farms. The size dependence 
of growth rates in fish have impor­
tant implications in strain testing 
and selection programs in 
aquaculture. Observed growth 
differences are not always due to 
genetic variance, which is what is 
sought in strain testing or selection. 
Initial size differences resulted in 
apparent growth depensation under 
experimental conditions and growth 
compensation in rice-fish farms. 
Size-grading, or having a common 
starting size among genotypes, 
allows for detection of true strain 
differences much better than mixed- 
size rearing.

Red tilapia reference lines 
are used to measure and reduce the 
effects of uncontrolled non-genetic 
(environmental) variables in experi­
ments that evaluate Nile tilapia 
strains. Genetically stable reference 
populations of red tilapia are being 
developed by Ma. Rowena Romana- 
Eguia from two existing strains: FAC 
and BFS. In terms of reducing 
environmental variance, hybrids of 
FAC female x BFS male were not 
significantly different from the old 
reference line, but hybrids of BFS 
female x FAC male were. Variation 
in the the growth data of Nile tilapia 
test strains was lower when either 
one of the new hybrid reference fines 
was used as a covariate. The coeffi­
cients of variation in the old refer­
ence fine were greater than in the 
new hybrid reference lines (cvold = 
4.965 compared with cvBxF = 3.956; 
cvold= 5.301 versus cvFxB = 3.305).
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The only difference between the two 
new hybrid reference lines was that, 
when the FAC female x BFS male 
line was used as a reference, a 
significant strain effect was detected 
(the commercial strain Nile tilapia 
grew better than the NIFI strain Nile 
tilapia). This significant strain 
difference was not observed when the 
old reference line and the BFS 
female x FAC male hybrid reference 
line were used in the strain 
comparison.

The reproductive performance 
of four red tilapia strains in different 
seed production systems were also 
studied by Romana-Eguia. Breeders 
of four strains (NIFI, FAC, BFS, and 
PF) were stocked in lake cages and 
laboratory tanks (12 females:4 males 
per enclosure). A total of 59,415 fr y  
were produced in two months. NIFI 
breeders in tanks produced 18,129 
fr y  and those in cages produced 2,540 
fr y. Seed production by all strains 
were generally lower in cages than in 
tanks.

The resistance of 
Oreochromis niloticus strains to 
heavy metal stress was evaluated by 
Ma. Lourdes Cuvin-Aralar. One- 
month old juveniles that were full 
siblings from nine families of the 
NIFI and the commercial strain were 
used. They were exposed to different 
concentrations of inorganic mercury 
in a static system. The 24-hr and 96- 
hr LC50 values, calculated by probit 
analysis, were not different from 
each other, nor between the two 
strains. Thus, most of the fish that 
survived the first 24 hours of expo­
sure were able to acclimate to the 
toxicant.

The effect of exposure to a 
sublethal heavy metal mixture (zinc 
Zn, cadmium Cd, and inorganic 
mercury Hg) on two generations of 
two Nile tilapia strains (NIFI and 
CLSU) were assessed by Ma. 
Lourdes Cuvin-Aralar. Survival and 
growth of the two strains after a two-

month exposure were not signifi­
cantly different. Whole-body burden 
(per gram fish weight) reached the 
following levels in the two strains: 
NIFI — 78.5 µg Cd, 1447 µg Zn, and 
13.9 µg Hg; CLSU — 82.4 µg Cd, 
1591 µg Zn, and 14.2 µg Hg. After 
the metal exposure period, the fish 
were transferred and grown in lake 
cages. Both strains eliminated 88 to 
99% of the three metals after two 
months. Two females and one male 
were then stocked in tanks and 
monitored for time to first spawning, 
spawning frequency, fr y  production, 
and fr y  survival and growth after 30 
days. Neither the strain nor the 
metal exposure seemed to affect the 
selected variables. Thus, both NIFI 
and CLSU strains are resistant to 
long-term exposure to heavy metals 
and are able to eliminate them 
during the grow-out period such that 
effects on reproduction are minimal.

STUDIES

Feeds and feeding 
of Nile tilapia

Growth and reproductive 
performance of Nile tilapia under 
different feeding regimes were 
determined by Corazon Santiago. 
Tilapia fingerlings (initial weight 1.9 
grams) were fed practical diets with 
25 and 18% protein for 7 weeks. 
Control fish fed the 25% protein diet 
throughout had the highest weight 
gain. Fish fed the 25% protein diet 
for 2-3 days alternate with the 18% 
protein diet for one day also showed 
high weight gain. Weight gains were 
low when fish were fed the 18% 
protein diet throughout, or the 18% 
protein diet for 1-4 days alternate 
with the 25% protein diet for one 
day.

STUDIES

Diseases of Nile 
tilapia

Skin lesions in Nile tilapia 
have been reported from several 
places in the country. The incidence 
of these lesions was monitored in a 
pond in Mindoro Oriental, in Lake 
Danao in Cebu, and in Lake Sebu in 
South Cotabato. Tilapia sampled in 
August 1993 from Lakes Danao and 
Sebu had no skin lesions, but the 
local fisherfolk confirmed that during 
the cold months (January-March), 
the lesions do appear. The pond in 
Mindoro was monitored monthly 
from April to December 1993. Pond 
water chloride, alkalinity, and 
hardness were highest in July, when 
51% of the pond reared tilapia had 
lesions. Infected fish also had 
bloated eyes, or one or both eyes 
missing. No ectoparasites were 
found. Bacteria were isolated from 
infected tilapia. Of the 58 strains, 
most were Acinetobacter, the others 
were Vibrio, Enterobacter and 
Plesiomonas. In tests, none of these 
bacteria were pathogenic to juvenile 
sea bass.

STUDIES

Lake ecology 
and fish kills

The effect of wastes from 
intensive tilapia farming on the 
ecology of Sampaloc Lake was 
studied in more detail by Alejandro 
Santiago. The biochemical oxygen 
demand in the lake was 10-20 ppm, 
indicating a high organic load mostly
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due to feeds. The dissolved oxygen 
content of the water column progres­
sively declined between April and 
November 1992. Only the top meter 
of water with oxygen levels above 3 
ppm can support fish at present. At 
5 meters deep, ammonia was about 3 
ppm and hydrogen sulfide about 5 
ppm. Species diversity was low, with 
green algae and flagellates dominat­
ing the plankton. These conditions 
differ drastically from the lake 
conditions before tilapia cage culture 
was introduced in 1976. Oxygen 
levels then were 12 ppm in the top 1 
meter and near 3 ppm at 8 meters 
deep. Diatoms and blue-green algae 
dominated the phytoplankton. A 
reduction of the cage culture area 
from 33 to 5 hectares and a morato­
rium on intensive feeding were 
recommended to save Sampaloc Lake 
from imminent biological death.

From January to May 1993, 
the dissolved oxygen in Sampaloc 
Lake was constantly near zero at two 
meters deep and 3 ppm only near the 
surface (1 meter). On 29 January 
1993, a massive fish kill worth P25 
million occurred in the lake. A 
Presidential Task Force for the 
Seven Crater Lakes of San Pablo 
City was created in March with 
SEAFDEC/AQD as member. Upon 
the recommendation of the Task 
Force, water hyacinths and other 
debris were removed in July, and 
tilapia culture in the lake was 
temporarily banned. In September, 
the dissolved oxygen increased to 3 
ppm at 7 meters deep. In July, 
phytoplankton populations reached 
counts of 300,000 cells per milliliter. 
Diatoms and cyanobacteria replaced 
the green algae, dominated until 
September, but disappeared from 
lake samples in October-December 
when the lake overturned. After the

overturn, surface waters had 1 ppm 
oxygen and 3 ppm ammonia. Thus, 
the overall conditions in the lake are 
still unsuitable for fish culture.

Mass fish kills in Laguna de 
Bay are being studied by Alejandro 
Santiago and colleagues at the 
Binangonan Freshwater Station 
from interviews with farmers, his­
torical records, and earlier scientific 
investigations. Mass fish kills have 
occurred in the lake since the 1930s 
usually during July-August. These

early mass kills were primarily due 
to blooms of the cyanobacterium 
Microcyctis, which releases toxins 
and clogs fish gills. When the blooms 
died, they consumed the oxygen in 
the lake water and left little for the 
animals in the lake. Other causes 
may have been the hydrogen sulfide 
associated with ‘masamang tubig’ 
(bad water). In recent years, the 
incidence and severity of fish kills in 
the lake have increased. The 1993 
fish kill in Muntinglupa appeared to 
have been due to industrial pollution.

M onitoring  Laguna de Bay
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STUDIES

Spawning native 
catfish

The native catfish Clarias 
macrocephalus in the laboratory do 
not ovulate without hormone injec­
tion and do not spawn spontane­
ously. The females have to be 
stripped of the eggs and the males 
sacrificed to get the milt. Methods to 
make the native catfish spawn 
spontaneously were tested by Luis 
Ma. Garcia. Male and female catfish 
were given a single injection of 0.05 
µg LHRHa + 1 µg pimozide per gram 
body weight. Sixteen hours later, 
they were dipped for two hours in a 
shallow basin containing 1 µM of 
either etiocholan-3a-ol-17-one 
glucuronide, 11β-hydroxyetiochola­
nolone glucuronide, or their combina­
tion. These chemicals may act as 
pheromones that attract ovulating 
females and ripe males to each other. 
The fish were then returned to a 
larger tank. No spontaneous release 
of ovulated eggs nor hydrated milt 
was observed in any of the pairs up 
to 30 hours after injection.

Different hormone treatments 
were used by Josefa Tan-Fermin to 
induce captive catfish to spawn at 
different times: before (April-May), at 
the peak (June-September), at the 
end (October-December) of the 
breeding season, and during the off­
season (January-March). With a 
combined dose of 0.05 µg LHRHa 
and 1 µg pimozide per gram catfish, 
ovulation rate was 100% when fish 
were injected before and at the peak 
of the season, but decreased to 80% 
at the end, and to 60% during the off­
season. In contrast, ovulation was 
never observed in fish given no 
hormones, LHRHa alone, or 
pimozide alone.

The optimum milt-to-egg ratio 
to use in artificial fertilization of the 
native catfish was determined by 
Victoria Tambasen-Cheong using the 
commercial hormone preparation 
Ovaprim (a combination of salmon 
gonadotropin-releasing hormone and 
domperidone) injected at 2 µl per 
gram fish. Fertilization and hatch­
ing rates were significantly affected 
by milt volume, but not by the 
amount of eggs inseminated. Fertili­
zation and hatching rates were 
consistently high when 2.5-10 grams 
of stripped eggs were inseminated 
with 25-50 pl milt. Thus the opti­
mum insemination ratio was 25-50 µl 
milt to 10 grams eggs, or about 
4,000-8,000 sperm per egg. Survival 
of larvae was 60-70% at all milt 
volumes and egg quantities tested.

STUDIES

Rearing of 
catfish larvae

Improvement of the hatching 
efficiency of artificially spawned 
eggs of native catfish is being worked 
out by Tan-Fermin. First, the 
stocking density to use in further 
experiments was established. In 
static hatching containers, dissolved 
ammonia levels were higher when 
eggs were stocked at 200-800 eggs 
than at 100 eggs per liter, but pH, 
nitrite, total hardness, and total 
alkalinity were not different. All 
eggs died when incubated at 800 per 
liter. Then, several ways were tested 
to remove the adhesive coat of catfish 
eggs and improve hatching. Ferti­
lized eggs were washed with either: 
tapwater, a salt solution (4 grams 
NaCl per liter), tannin (0.6 grams per 
liter), a salt-tannin combination, or a 
salt solution with 3 or 20 grams urea 
per liter followed by tannin. In two

trials, hatching rates were 22% in 
salt solution, 17% in tannin, 23% in 
salt and tannin, and 10-12% in 
tapwater and other treatments.

The hatchery and nursery 
techniques for native catfish are 
being refined by Armando Fermin. 
Catfish (1.6 cm, 30.6 mg) were fed 
formulated dry diets at 0 ,  10 , 20, 30, 
or 40% of body weight. After 35 days 
of feeding, lengths (2.6-2.9 cm) and 
survival (45-71%) of juveniles were 
not different among treatments. 
Starved fry all died within 13 days. 
In another experiment, catfish fry 
were fed either once every two days, 
or once, 3x, or 5x a day. After 49 
days, the catfish fed once or 3x daily 
were significantly larger (249-392 
mg) than those fed 5x a day or once 
every two days (163-199 mg). But 
survival was best among fish fed 5x 
daily (46%) and lowest among fish 
fed 3x daily (25%).

STUDIES

Feeds and feeding 
of catfish

Practical diets for native cat­
fish are being developed and evalu­
ated by Corazon Santiago. A 21- 
week feeding trial with wild juveniles 
showed poor growth and high mortal­
ity on four practical diets. A sepa­
rate feeding trial was then done on 
hatchery-reared juveniles (8 grams). 
Control catfish were fed a combina­
tion of frozen fish and commercial 
pellets; four other groups were fed 
four practical diets with different 
sources of protein. All four diets 
contained fish meal, soybean meal, 
and meat and bone meal at different 
levels; one diet also contained copra 
meal, and another diet had ipil-ipil
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leaf meal. After 36 weeks, all catfish 
were relatively small (15-23 grams) 
but some had already matured. 
Fully 50% of those fed the diet with 
copra meal were mature but only 
12% were of those fed the diet with 
ipil-ipil leaf meal.

The ecological impact of the 
introduced African catfish (Clarias 
gariepinus) is being studied by 
Alejandro Santiago. The African 
catfish can grow to 1.5 meters long 
and 13 kg in weight. First, the 
predatory habits of the catfish were 
observed in aquaria. Mixed sizes of 
tilapia, tiger perch (ayungin), and 
gobies (bulig and dulong) were 
provided. The African catfish con­
sumed about five tilapia, or five 
gobies, but one ayungin a day. Fish 
less than 4 cm long were preferen­
tially taken. Culture of the African 
catfish is now regulated by the 
Bureau of Fisheries and Aquatic 
Resources.

STUDIES

Developing bighead 
carp broodstock

The hatcheries of bighead 
carp (Aristichthys nobilis) around 
Laguna de Bay were surveyed by 
Angelito Gonzal in order to develop 
standard methods for managing and 
selecting broodstock. Purchase and 
exchange of broodstock and move­
ment of fish between farms are 
common practices that could lead to 
genetic deterioration of bighead carp 
in the lake. While inbreeding may 
not be an immediate problem, nega­
tive selection (that is, when the runts 
that could not be sold grow up to be 
broodstock) already is. In 1993, the 
broodstock and breeding manage­
ment commonly practiced by three 
commercial hatcheries was evaluated 
in terms of the growth of bighead 
carp juveniles. Fry were obtained 
from broodstock that had been either 
raised in cages, raised in ponds, or 
conditioned in cages set in ponds 
before induced spawning. These fry 
(1.8 cm, 0.05 grams) were stocked in

either cages or laboratory tanks and 
reared for 90 days. Growth of juve­
niles was significantly affected by the 
source broodstock and the rearing 
environment. Cage-reared juveniles 
that originated from broodstock in 
cages grew best (11 cm, 13 grams). 
Laboratory-reared juveniles from 
broodstock in ponds grew poorly.

Feeds for bighead carp 
broodstock are being developed by 
Corazon Santiago. Non-conventional 
feed sources and vitamin supple­
ments are used in the test diets. 
Breeders (about 1.7 kg each) were 
stocked at 12 fish per cage (4  x  4  x  4 
meter) and fed diets with or without 
vitamin A, E, and C supplements. 
After eight months, the breeders 
grew to about 2.5 kg. Three spawn­
ing runs were conducted, but fertili­
zation rates, hatching rates, and 
numbers of larvae produced varied 
widely even within treatments.

Th e  van ish in g  native  
catfish  C la rias  
m a c ro c e p h a lu s  calls  for 
a rtific ia l b reed ing  then  
restock ing  in natural 
w aters .
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STUDIES

Rearing of 
bighead carp

The production of freshwater 
zooplankton for the hatchery rearing 
of bighead carp is being studied by 
Susana Baldia. The freshwater 
rotifer Brachionus calyciflorus (158- 
348 µm; mean egg-bearing size: 325 
pm) was isolated from Sampaloc 
Lake and Laguna de Bay. The 
rotifers were grown in different 
culture media: filtered lake water, 
yeast (0.1 gram per liter), chicken 
manure extract (500 grams dry 
manure boiled in 500 ml water), 
media with the green alga 
Scenedesmus, Scenedesmus + chicken 
manure extract, and green water 
(lake water enriched with commer­
cial fertilizer and algae such as 
Chlorella, Golinkinia, Merismopedia, 
and Coscinodiscus). The rotifers 
grew in media with Scenedesmus 
alone at an intrinsic rate of r = 0.72, 
and in Scenedesmus + chicken 
manure extract at r = 0.91. Rotifer 
growth peaked on the eighth day of 
culture and population densities 
reached 18/ml and 54/ml in the two 
media.

STUDIES

Diseases of 
snakeheads

Studies on the parasitology, 
epidemiology and the predisposing 
environmental factors of the epizootic 
ulcerative syndrome (EUS) in 
Laguna de Bay and Naujan Lake 
were continued by Fermin Palisoc. 
EUS-infected snakehead 
(Ophicephalus striatus) were more 
common in Laguna de Bay (43%) 
than in Naujan Lake (8%). These 
two lakes differed significantly in 
depth, turbidity, water hardness, and 
chloride levels. The levels of most 
trace metals in sediments from both 
lakes were similar, except copper and 
lead which were higher in Laguna de 
Bay. Levels of organochlorines 
(heptachlor, endosulfan, and 
heptachlor epoxide) in the sediments 
of both lakes were also similar. 
Several species of parasites were 
found in snakeheads, catfish, goby, 
silver theraponids, tilapia, and 
gourami.

Studies on the histopathology 
of EUS in snakehead in Laguna de 
Bay were continued by Erlinda Cruz- 
Lacierda for her Ph.D. thesis. 
Snakeheads with moderate to severe 
EUS showed granulomas surround­
ing an aseptate fungus in their 
lesions and in the spleen, kidney, 
liver, and gonads. Snakeheads with 
early signs of EUS did not show such 
granulomas. Infected fish showed 
hematocrit (Ht, 29.3%), hemoglobin 
(Hb, 4.7%), and serum protein (Sp, 
4.7%) levels significantly lower than 
in normal and apparently normal 
fish (Ht 46%, Hb 9.7 %, Sp 6-7%). 
Granulocyte counts per 100 000 red

blood cells were significantly higher 
in infected (210) than in normal (26) 
or apparently normal (60) 
snakeheads.

Transmission experiments 
were then conducted by Cruz- 
Lacierda. Healthy, well-fed 
snakehead could all be infected with 
EUS after 14-20 days of cohabitation 
with already infected fish, or after 
44-55 days of exposure to water from 
an EUS-endemic environment. 
Starved snakeheads developed EUS 
lesions 10-14 days after being 
stocked with EUS-infected fish and 
18-20 days after being stocked in 
EUS-contaminated water. The gross 
pathology, including tissue and blood 
changes, in experimentally infected 
snakehead were identical to those of 
wild EUS-infected snakehead.

Studies on the viral and 
bacterial etiology of EUS were 
continued by Gilda Lio-Po for her 
Ph.D. thesis. A virus (similar to a 
rhabdovirus) isolated from EUS- 
affected snakehead induced 
cytopathic effects in snakehead cells. 
Virus numbers increased at 15-30°C 
but were almost nil at 37°C. The 
virus did not tolerate low pH and 
chloroform, but tolerated freeze-thaw 
exposures. When filtrates from EUS- 
affected fish tissues were injected 
intramuscularly and 
intraperitoneally into healthy 
snakeheads, no significant EUS-like 
lesions were apparent even after four 
weeks.

In another study, Lio-Po tested 
five isolates of the bacterium 
Aeromonas hydrophila from 
snakehead for sensitivity to various 
antibacterial drugs. All isolates were 
sensitive to amikacin, 
chloramphenicol, sulfamethoxazine 
trimethoprim, and nalidixic acid.
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STUDIES

Culture of mudcrab

Grow-out culture of mudcrab 
in pens and floating cages was 
attempted by Avelino Trino. Juve­
nile mudcrabs (20-86 grams) were 
stocked at densities of 5 ,  10 and 15 
per square meter in pens and cages 
set up in Iloilo River and were fed 
trash fish or formulated diet for 120 
days. Specific growth rates ranged 
from 1.17 to 1.37 grams per day and 
survival from 13 to 22% in the 
various treatments. The best results 
were obtained at a stocking density 
of 5/m2.

The abundance of juvenile 
mudcrab Scylla serrata in mangrove 
and non-mangrove areas in 
Tinagong-Dagat and Sapian Bay was 
studied by Noel Solis. The mangrove 
areas had muddy bottom and second­
ary growth of bungalon Avicennia 
and were affected by river run-off. 
The non-mangrove areas had sandy 
bottom and were nearly always fully 
saline. The mudcrabs were caught 
by baited conical bamboo traps or 
‘taon’ 55 cm long, 24 cm in diameter 
at the expanded middle, and 20 cm in 
diameter at the two openings. The 
traps were operated during the full 
moon and new moon periods, set 
during the low tides and harvested 
during the next low tides about five 
hours later. A total of 1402 juvenile 
mudcrabs were caught during the 12 
monthly samplings at the four sites. 
The catch per unit effort was about 1 
crab per trap every two sets. Abun­
dance peaked in March-April and 
was lowest in July-August. 
Mudcrabs in the mangrove area 
ranged 2-10 cm in carapace width; 
25% of those in Tinagong Dagat and 
50% of those in Sapian Bay were of

the modal size 5 cm. Mudcrabs in 
the non-mangrove area ranged 3-14 
cm; 20-22% were of the modal size 7- 
8 cm. Greater numbers of smaller 
crabs were caught from January to 
May; larger specimens were caught 
in November.

STUDIES

Developing shrimp 
broodstock

The effect of captivity on the 
sperm quality of wild and pond- 
reared adult tiger shrimp (Penaeus 
monodon) was investigated by Emilia 
Quinitio. Sperm counts declined over 
time in wild shrimps, but not in 
pond-reared shrimps. Percent live 
and normal sperm also decreased 
over time in wild shrimps, but 
increased in pond-reared shrimps. 
The most common abnormalities 
encountered in both groups were 
sperm with missing or bent spikes 
and sperm with deformed heads.

The reproductive perform­
ance of tiger shrimp fed various 
sources of carotenoids was also 
studied by Emilia Quinitio. 
Carotenoids, the pigments that 
impart the bright color to shrimp 
eggs, have been noted to improve 
reproductive performance. Shrimps 
are not able to make their own 
carotenoids and must get them from 
the diet. Three groups of pond- 
reared broodstock were fed pelleted 
diets (with carotenoids) from mussel, 
crab, or Artemia. After three 
months, 80% of shrimps fed mussel 
carotenoids matured and had yolky 
oocytes; only 60% of those given crab 
and 50% of those given Artemia did.

Of those that matured on mussel 
carotenoids, 70% spawned; of those 
that matured on Artemia 
carotenoids, only 33% spawned. 
These did not differ significantly 
from the 61% spawning rate on crab 
carotenoids. Among shrimps fed 
carotenoids from mussel and 
Artemia, first spawning occurred 20 
days after removal of the eyestalk; 
shrimps fed crab first spawned 34 
days after ablation. One female that 
had been fed mussels spawned a 
second time. The number of eggs 
spawned per gram body weight did 
not differ among treatments. 
Shrimps fed mussel carotenoids 
produced good-quality postlarvae.

Morphometric changes and 
gonadal development among pond- 
reared tiger shrimp broodstock (30- 
90 gram) was studied by Fe Parado- 
Estepa. Length of the petasma was 
not correlated with the number of 
sperm cells in each spermatophore. 
The sperm count increased linearly 
with body weight, but only 16% of 
the variation in counts can be attrib­
uted to variation in body weights.

The reproductive performance 
of Penaeus indicus spawners col­
lected off Tigbauan and Guimbal, 
Iloilo was studied by Cesar Villegas 
as a function of spawner size. The 
number of eggs spawned per female 
was positively correlated with body 
weight, indicating that larger 
spawners produced more eggs and 
potentially more larvae. In 1993, 
samples of several species of shrimps 
were obtained from the wild for 
selective breeding studies using 
morphometric traits. Three speci­
mens of P. indicus were obtained 
from Aklan and 91 from Tigbauan- 
Guimbal. More specimens of P. 
merguiensis were collected: 64 from 
Tigbauan-Guimbal, 236 from Aklan, 
and 134 from Capiz. Some 35 speci­
mens of P. monodon and 49 P. 
japonicus were collected from Capiz 
and none from the other sites.
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STUDIES

Tiger shrimp 
hatchery

Water management tech­
niques in the shrimp hatchery were 
compared by Fe Parado-Estepa in 
terms of the survival, growth and 
development of tiger shrimp stocked 
at 50 nauplii per liter. The rearing 
water (chlorinated and aged 
seawater) was replaced starting at 
either the protozoea, mysis or 
postlarval stage. Significantly better 
results were obtained when water 
replacement was started later in the 
rearing period, during the postlarval 
stage. In this group, survival to PL5 
was 38%, including 80% that had 
undergone second molting, and 
survival from PL5 to PL18-20 was 
39%. Among those disturbed at the 
protozoea and mysis stages, 16-26% 
survived to PL5, including 0-30% 
that had undergone second molting, 
and 19-25% of PL5 survived to 
PL18-20.

The economic condition of tiger 
shrimp hatcheries in Panay Island 
was assessed by Rene Agbayani 
through interviews with operators 
and technicians. Stocking densities 
range from 53 000 to 65 000 nauplii 
per ton. Survival at fry stage range 
from 10 to 19%. Each hatchery can 
have 5-7 rearing runs a year and 
usually discard 1-2 runs for various 
reasons. Small-scale hatcheries

produce a total of two million fry per 
year and earn an average annual net 
income of P17 000. Medium-scale 
hatcheries produce 7 million fry per 
year and earn an average annual net 
income of P118 000. Of the total 
variable costs, spawners represent 
22-26%, incentives to technicians 14- 
17%, and Artemia 13-15%.

STUDIES

Feeds and feeding 
of tiger shrimp

The requirement of tiger 
shrimp for the essential amino acids 
arginine and valine were determined 
by Oseni Millamena. Postlarvae 
(PL20) were fed diets with 40% crude 
protein and arginine at 2.0, 3.3, 4.6, 
5.8, 7.0 and 8.3% of dietary protein. 
After 56 days, survival was 68-86% 
and weights increased 2-7x. Best 
growth and survival were obtained 
with arginine at 4.6% of dietary

protein, or 18.3 grams arginine per 
kilogram diet. A similar experiment 
was conducted with test diets con­
taining 40% crude protein and valine 
at 2.80, 3.55, 4.30, 5.05, 5.80, and 
6.55% of dietary protein. After 56 
days, shrimp survival was 75-88% 
and weights increased 4-6x. Highest 
weight gain and survival were 
obtained with valine at 5.8% of 
dietary protein.

A fish protein concentrate and 
a lactic yeast were evaluated by 
Millamena as protein sources for 
tiger shrimp feeds. Four diets were 
formulated: a basal SEAFDEC diet 
with fish meal and soybean meal as 
major protein sources, and three 
variations of the basal diet in which 
the fish meal was replaced by 5% or 
10% fish protein concentrate, or the 
soybean meal by 10% lactic yeast. A 
commercial diet was used as the 
control. Highest survival (90%) and 
best FCR (2.0) were obtained with 
the basal SEAFDEC diet; lowest 
survival (65%), with the commercial 
diet. Growth and net production of 
shrimps in ponds were not signifi­
cantly different among the diets. 
Thus, fish protein concentrate and 
lactic yeast may be used to partially

T e ch n ic ian s  at 
th e  sh rim p  
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replace the usual protein sources in 
tiger shrimp diets.

Four fish meals were also 
evaluated by Millamena as protein 
sources in grow-out diets for tiger 
shrimp. Four diets were formulated 
to contain either: fish meal processed 
at low temperature, press cake 
processed at low temperature, special 
fish meal, and Chilean fish meal. A 
commercial diet was used as control. 
After 60 days of feeding, survival 
ranged 74-91% and not different 
among the five diets. Shrimps fed 
the control diet gained 30x the initial 
weight. The two diets with low- 
temperature fish meals allowed 
weight gains of 26-28x, not signifi­
cantly different from the control.
The other two fish meals resulted in 
lower weight gains of 22x. FCR 
varied from 1.2 to 1.5 on the four 
experimental diets and was 1.8 on 
the control diet.

A low-cost feed for semi- 
intensive and intensive culture of 
tiger shrimp in ponds was field- 
tested by Millamena. The grow-out 
diet contained 15% local fish meal, 
15% Chilean fish meal, and 20% 
cowpea meal as major protein 
sources but no vitamin and mineral 
supplements. It was given to 
shrimps stocked in brackishwater 
ponds at densities of 5, 10, and 20 
postlarvae/m2 typical of modified 
extensive, semi-intensive, and 
intensive culture systems. After 120 
days, the shrimps weighed 26, 21, 
and 20 grams at the three stocking 
densities.

Phosphated ascorbic acid 
(magnesium L-ascorbyl-2-phosphate, 
or MAP), a stable form of vitamin C, 
was used by Mae Catacutan in 
practical diets for tiger shrimp (130- 
250 mg). In Experiment I, shrimps 
were given MAP at 0 to 1,500 mg/kg

A serv ice laboratory  
su p p lies  s tarter  
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diet for 92 days. Shrimps fed a diet 
without MAP had the lowest growth, 
survival, and feed conversion effi­
ciency, but not significantly different 
from those given diets with various 
levels of MAP. Shrimps infected 
with monodon baculovirus were also 
fed diets with MAP; those given MAP 
at 100 mg/kg or higher showed 
improvements in the hepatopan­
creas. In Experiment II, shrimps 
were fed diets without seaweed but 
containing MAP at 0 to 8,000 mg/kg 
diet. Again, shrimps fed a diet 
without MAP showed low survival 
and feed conversion efficiency. After 
81 days on the various diets, shrimps 
were wounded and further main­
tained on the respective diets to 
observe the effects of MAP in wound 
healing. Complete healing of wounds 
was observed among shrimps given 
MAP at 100 and 200 mg/kg. For 
tiger shrimp postlarvae, the ad­
equate levels of MAP are 100-200 
mg/kg, equivalent to ascorbic acid at 
50-100 mg/kg. In both experiments, 
shrimps without dietary MAP were 
weak and showed symptoms of 
vitamin C deficiency. However, high 
levels of MAP from 1,000 to 8,000 
mg/kg did not result in very high 
mortalities, contrary to other shrimp 
species.

In related experiments by 
Catacutan, tiger shrimps (88 mg) 
were fed for 14 weeks practical diets 
containing: no added vitamin C, 50 
mg/kg of ascorbic acid (ASA), L- 
ascorbic acid a-glycoside (AAG), or 
magnesium L-ascorbyl-2-phosphate 
(MAP). One set of test diets was 
prepared in the feed mill and the 
other set in the laboratory. Survival 
rates were similar among all diets. 
Feed conversion ratios (FCR) were 
similar among shrimps fed all three 
forms of vitamin C. However, 
shrimps fed diets with ASA started 
to weaken on the 12th week. Among 
shrimps given the feed mill-prepared 
diets, those without any vitamin C 
had the poorest weight gain and 
FCR. Among shrimps fed the labora­
tory-prepared diets, weight gain and 
FCR were highest among those given 
AAG. The vitamin C levels used in 
the study were probably marginal 
because shrimps with blackened 
carapace occurred in all treatments, 
more in those without vitamin C or

with ASA, and less in those with 
AAG or MAP. Shrimps were 
analyzed for vitamin C content. 
Those fed diets with AAG and MAP 
incorporated more vitamin C in their 
bodies than those fed diets with 
either ASA or no added vitamin C.

To partially replace fish meal 
in diets of juvenile tiger shrimp, 
various leaf meals were tested by 
Veronica Peñaflorida. The leaves of 
kamote Ipomoea batatas and 
kangkong I. aquatica had higher 
tannin than malunggay Moringa 
oleifera and papaya Carica papaya 
leaves. Before they were used in the 
diets, these leaves were soaked in 
either water or sodium hydroxide for 
6 or 18 hours and blanched for 2 or 4 
minutes. For all leaves, soaking for 
18 hours in water or alkali followed 
by blanching for 4 minutes resulted 
in 82-89% removal of tannin. In one 
feeding experiment, juvenile shrimps 
(50 mg) were stocked, 10 in each 60- 
liter tank, and fed five diets: one with
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fish meal (control), and four with fish 
meal partially replaced with 16% 
kamote or papaya leaf meal, either 
soaked or unsoaked. After 56 days, 
survival rates were similar in all 
treatments. Shrimps on the control 
diet increased in weight 24x and had 
a specific growth rate of 5.7% per 
day, significantly higher than those 
of shrimps fed unsoaked kamote leaf 
meal (14x, 4.8% per day). Weight 
gains and specific growth rates of 
shrimps fed diets with soaked or 
unsoaked papaya leaf meal and 
soaked kamote leaf meal were 
intermediate but not significantly 
different from the other two.

The red seaweeds 
Kappaphycus alvarezii and 
Gracilaria heteroclada were evalu­
ated by Peñaflorida as binders for 
shrimp diets. Tiger shrimp juveniles 
(22 mg) were stocked in 60-liter flow­
through tanks, 10 shrimps per tank, 
and reared for 56 days on 17 diets 
with five different binders. Sixteen

diets contained either Kappaphycus, 
its carrageenan extract, Gracilaria 
heteroclada, or its agar extract, each 
at 3, 5, 7, or 10% of the diets. Com 
starch served as the control binder. 
Survival was highest (95%) among 
shrimps fed diets with 3% 
Kappaphycus. Shrimps on diets 
with 3% carrageenan increased in 
weight 18x and had a specific growth 
rate of 5.2% per day. Results for 
these two binders were not statisti­
cally different from the others.

The in vitro digestibility of 
21 locally available feedstuffs was 
studied by Perla Eusebio. First, the 
proteolytic activities of gut extracts of 
white shrimps (5-18 grams) were 
determined. The specific protease 
activities (in azocasein units per 
milligram protein) were: 2 242 in 
males and 4 482 in females. Then, 
with enzyme activity set at a known 
level, the digestibility of feed ingredi­
ents was determined. Papaya leaf 
meal, shrimp head meal, and Peru­

vian fish meal were equally digest­
ible by white shrimp. Mungbean was 
the most digestible among the 
legumes; black cowpea and rice bean 
were not. Defatted soybean was 
significantly more digestible than 
unprocessed soybean.

The quality of shrimp feeds 
and feed ingredients was assessed by 
Myrna Bautista. First, the aflatoxin 
B1 levels in commercial shrimp feeds 
were measured. Then, the tolerance 
of tiger shrimp to aflatoxin was 
determined. Juveniles (5.65 grams) 
were fed diets with aflatoxin at 0 
(control), 25, 50, 75, or 100 parts per 
billion (ppb) for 60 days. Shrimps 
fed diets with 75-100 ppb aflatoxin 
grew significantly slower than those 
fed lower levels. Survival of shrimps 
fed aflatoxin was significantly lower 
than the control. Aflatoxin was not 
detected in shrimp tissues after 60 
days. The hepatopancreas of 
shrimps fed aflatoxin showed various 
degrees of damage. The antennal 
glands of shrimps fed 75-100 ppb 
aflatoxin were destroyed.

The level of fat oxidation 
tolerated by tiger shrimp was deter­
mined by Bautista. Tetraethoxy­
propane (TEP), a malonaldehyde, 
was added to five practical diets at 
levels of 1, 10, 20, 50, and 100 grams

T he p ilo t feed  m ill at A Q D  
can p ro d u ce  50 to n s  o f feed  
a day fo r e xp erim en ts  and  
m ain ten an ce  o f fish  s tocks .

29



per kilogram dry diet; a control diet 
had no TEP. Thiobarbituric acid 
(TBA) levels in the diets were meas­
ured at the start of the experiment 
and every two weeks thereafter. 
After six weeks of storage at room 
temperature, the diet with the most 
TEP showed signs of physical dete­
rioration and had the highest TBA 
level (1262 mg/kg diet). The unsatu­
rated fatty acid content of the feed 
decreased in diets with high TEP. 
After six weeks of storage, the six 
diets were fed to juvenile tiger 
shrimp. Survival rates of 70-90% did 
not differ among diets, but weight 
gains were lowest on the diets with 
the two highest TEP levels. No 
damage was seen in the 
hepatopancreas. Fat oxidation levels 
up to 828 mg TBA/kg diet did not 
adversely affect shrimp growth.

The effect of the antioxidant 
butylated hydroxytoluene (BHT) on 
the quality of shrimp diets stored at 
different temperatures was studied 
by Precilla Subosa. In one experi­
ment, diets with and without BHT 
were stored at 10, 20, 30, and 40°C, 
and malonaldehyde levels were 
measured with the thiobarbituric 
acid test. Malonaldehyde is an end 
product of fat oxidation and high 
thiobarbituric acid values indicate 
rancidity. After two weeks at all 
temperatures tested, diets without 
BHT became rancid, and those with 
BHT did not. After four weeks, all 
diets without BHT became more 
rancid, and except those stored at 
10°C, diets with BHT became rancid 
too. In another experiment, the diets 
with or without BHT stored at 
various temperatures were fed to 
shrimps. Weight gain of shrimps fed 
diets with BHT gained 5.7-6.4x their 
initial weight, significantly better 
than those fed diets without BHT (4- 
6x). No changes were observed in 
the tissues of shrimps fed diets with 
and without BHT.

The bio-availability of vari­
ous phosphorus sources for juvenile 
tiger shrimp is being studied by 
Subosa. Two practical diets A and B 
were prepared with ingredients 
containing different levels of phos­
phorus plus dicalcium phosphate as 
inorganic source (these two diets are 
existing formulations for shrimp). 
Two other diets C and D had similar 
compositions as A and B but had no 
dicalcium phosphate. Shrimp juve­
niles (5.4 grams) were fed these four 
diets for 60 days. The weight gains 
of shrimp were 35% on A, 50% on B, 
36% on C, and 32% on D.

The growth of tiger shrimp fed 
formulated diets with and without 
vitamin and mineral supplements 
was evaluated by Avelino Trino. 
Postlarvae (6 mg) were stocked at 
75 000 per hectare in fertilized 
earthen ponds and reared for 120 
days on either a complete diet, a diet 
without vitamin and mineral supple­
ments, and a commercial diet. 
Growth, survival, and net production 
were not significantly affected by the 
lack of vitamin and mineral supple­
ments. Average body weights ranged 
from 20 to 26 grams; survival, 90- 
93%; food conversion ratio, 1.45-1.8; 
and net production, 1.47-1.77 tons 
per hectare.

STUDIES

Diseases of tiger 
shrimp

The transfer mechanisms of 
the luminescent bacterium Vibrio 
harveyi in tiger shrimp hatcheries 
were investigated by Celia Lavilla- 
Pitogo. Elimination of the natural 
microflora from seawater enhanced 
the survival of the bacteria. High 
counts (100,000 cells per ml) were

found within 24 hours in sterilized 
seawater and lasted beyond eight 
days. Counts were lower in un­
treated seawater and mixed diatom 
cultures. The population decreased 
from 10,000 to less than 10 cells per 
ml after 96 hours in untreated 
seawater; this suggests that it is good 
to age seawater before use. The 
presence of the diatoms Chaetoceros 
calcitrans and Skeletonema costatum 
also effectively controlled the bacte­
rium in hatchery tanks. Lumines­
cent vibriosis in shrimp hatcheries 
can therefore be prevented by modi­
fying water management practices.

The incidence and etiology of 
the swollen hindgut syndrome in 
hatchery-reared tiger shrimp 
postlarvae was also studied by 
Lavilla-Pitogo. Affected postlarvae 
have swollen rectal ridges that no 
longer show rhythmic movements; 
thus they fail to defecate. 
Histopathological sections show 
hemocytic infiltration in the hindgut 
tissues. Affected postlarvae showed 
signs of recovery upon transfer to 
UV-sterilized seawater, but size and 
morphological development were 
significantly different from the 
healthy ones. Although the mortality 
of affected postlarvae was not high, 
their smaller size makes them 
unsuitable for stocking in grow-out 
ponds.

The role of Vibrio spp. in the 
etiology of red disease syndrome in 
tiger shrimps was examined by 
Eleonor Tendencia for her M.Sc. 
thesis. The dominant bacteria 
recovered from pond-raised shrimps 
with symptoms of red disease were 
V. parahaemolyticus, V. fluvialis, V. 
harveyi, and Vibrio sp. In one 
experiment, shrimps were injected 
with live bacterial cells of the two 
most dominant species, or their 
extracellular products. Then the 
bacteria were reisolated from the 
injected shrimps. In the 
pathogenicity tests, V. 
parahaemolyticus was found to be
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the most virulent; injection (dose: a 
million bacterial cells per ml) into 
shrimps produced the characteristic 
red discoloration. Shrimps injected 
with crude extracellular products of 
V. parahaemolyticus also showed 
symptoms of red disease. Lesions in 
the hepatopancreas of experimental 
shrimps were similar to, though less 
severe than those observed in pond- 
reared shrimps affected with red 
disease.

STUDIES

Mangroves as 
nurseries for 
shrimps

The role of mangroves as 
nurseries for juvenile shrimps is 
being studied by Jurgenne

Primavera. A riverine and island 
mangrove in Guimaras were selected 
as study sites based on mangrove 
area, extent of disturbance, accessi­
bility, and other criteria. Among four 
gears, the pocket seine was chosen 
for its efficiency in collecting juve­
niles. Juveniles were most effec­
tively caught in the pocket seine at 
night during the outgoing high tides 
of full and new moon periods (spring 
tides). The shrimp populations at 
the two sites include Penaeus 
monodon, P. latisulcatus, P. 
merguiensis, and P. semisulcatus and 
at least four Metapenaeus species. 
The activity patterns of four shrimp 
species showed strong diel periodic­
ity, usually burrowing during the day 
and emerging to feed at night. Only 
P. monodon used artificial shelters 
consistently. Stable isotope ratios 
determined on single samples indi­
cate that mangrove leaves (∂C = - 
27.3‰ and ∂N = 4.3‰) are not the 
primary food source for juvenile P. 
merguiensis (∂C = -17.6‰ and ∂N = 
8.0‰).
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STUDIES

Oyster and mussel 
farming

Technical and socioeconomic 
assessment of oyster (Crassostrea 
iredalei) and green mussel (Perna 
viridis) culture in Binaobawan, Pilar, 
Capiz and Lakaran, Dumangas, 
Iloilo was conducted by Wenresti 
Gallardo. Rapid rural appraisal was 
used to understand the physical 
layout of the two villages and the 
livelihood and socioeconomic situa­
tion of the villagers, particularly the 
oyster and mussel farmers. Fishing 
is the major source of livelihood in 
both villages. In Binaobawan, 77% of 
the villagers are engaged in oyster 
and mussel farming. Oysters are 
cultured by the bottom method and 
mussels by the platform method. 
Production of oysters in Binaobawan 
could be increased by adapting the 
method used in Lakaran. In 
Lakaran, all residents are engaged in 
oyster farming by the rack hanging 
line method. Culture of the green 
mussel and the brown mussel 
Modiolus metcalfei is being devel­
oped in Lakaran with the active 
participation of the oyster farmers.

STUDIES

Green mussels as 
biofilter in shrimp 
ponds

The green mussel was tested 
by Kaylin Corre as a biological filter 
in shrimp ponds stocked with 50,000 
tiger shrimp larvae per hectare. The 
mussels prevented excessive growth 
of phytoplankton and an increase in 
suspended solids. Water transpar­
ency was higher in shrimp ponds 
with green mussels than those 
without. However, the mussel filter 
seemed to affect only the final weight 
of the shrimps. After a 98-day 
culture period, shrimps in ponds with 
mussels had higher body weight (33 
grams) than those without mussels 
(31 grams), but survival (87-89%) 
and production (1.33-1.45 tons per 
hectare) were not significantly 
different. Mussels attained final 
weights of 31 grams, shell length of 
82 mm, and survival of 51%. Plenty 
of mussels died when it rained 
during water exchange; also, the 
mussels probably spawned and died 
soon after.

STUDIES

Kapis fishery

A survey of the window-pane 
oyster (Placuna placenta) or kapis’ 
fishery in the Philippines was con­
ducted by Wenresti Gallardo. There 
are 27 remaining kapis beds, six of 
which are now the major sources. 
Kapis stocks are declining and many 
beds are already depleted due to 
excessive gathering, siltation, trawl­
ing, and pollution. Kapis shells are 
the object of an open-access fishery; 
anybody can gather shells by 
handpicking in shallow areas, 
compressor diving in deeper areas, 
and dredging. To prevent further 
depletion of this resource, several 
measures are recommended: 
establishment of sanctuaries, ban on 
trawling and other destructive 
fishing, enforcement of existing 
regulations, community-based 
fishery management, and further 
research on seed production, 
restocking, and transplantation.

S etting  up a m ussel 
f ilte r in a sh rim p  
pond.
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STUDIES

Spawning of kapis

Spawning of the window-pane 
oyster was induced by Jocelyn Ladja 
through injection of 1 ml of 2 mM 
serotonin into 31 female and 17 male 
oysters. At 24-26°C and 34 ppt 
salinity, spawning occurred 15-60 
minutes after injection. Sixteen 
females (75-110 gram in shell-on 
weight, 10-14 centimeter in shell 
height) released about 5,000-100,000 
eggs each; the reddish to brown eggs 
had average diameter of 68 microm­
eters. One male released sperm in a 
steady stream, but no fertilization 
occurred. Control oysters (18 fe­
males, 17 males) injected filtered 
seawater did not spawn. In another 
trial at 30°C, oysters (2 females to 3 
males) injected with 0.5 ml of 2 mM 
serotonin all spawned. Fecundity 
was greater than 5 million eggs per 
female (50-75 gram, 10-12 cm); the 
average egg diameter was 56 pm. 
Cell division occurred 15 minutes 
after fertilization. Straight-hinge 
veligers appeared at 15 hours, umbo 
veligers at 48 hours, and crawling 
pediveligers (150 x 140 pm) at 168 
hours after fertilization.

Kapis larvae feed on 
phytoplankton such as the 
chryosophyte Isochrysis galbana. 
The optimal growth conditions of 
phytoplankton in outdoor continuous 
culture in hatcheries was studied by 
Milagros de la Pena. For Isochrysis, 
the culture period in the chemostat is 
the same as in batch culture. In both 
batch and continuous culture 
systems, high algal density can be 
sustained for 5 days only. A nutrient 
flow rate of 25 and 50 ml per minute 
can supply 15 and 24 billion 
Isochrysis cells per day.

STUDIES

Developing abalone 
broodstock

The reproductive biology of the 
abalone Haliotis asinina is being 
studied by Emmanuel Capinpin. 
Monthly field sampling was con­
ducted in Panagatan Cays (between 
Antique and Palawan) in November 
1993-February 1994. Ninety-five 
specimens with shell lengths of 4-10 
cm have been collected. A modified 
gonad bulk index was calculated, 
then gonads were preserved and 
processed for histological observa­
tions. Many of the abalones brought 
to the hatchery have spawned.

STUDIES

Seaweed biology 
and culture

Visiting Japanese researcher 
Hiroshi Yabbu determined the 
chromosome count of Kappaphycus 
alvarezii from Panay and Guimaras 
Islands. New branchlets bearing 
tetrasporangia were fixed with acetic 
acid - alcohol (3:1) to observe the 
dividing nuclei. Aceto-iron- 
hematoxylin-chloral hydrate was 
used for staining. The chromosome 
number counted at late diakinesis 
was n=34. All the chromosomes at 
this stage were bar-shaped and 
small, about 3 pm long.

S eaw eed s  are  
exp erim en ta lly  
grow n in tan ks  
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The influence of some environ­
mental factors on growth rate and 
agar quality of Gracilaria species in 
Iloilo was studied by Ph.D. student 
Helen Pontevida. Monthly varia­
tions of biomass and agar quality 
were monitored for one year at four 
sites: for Gracilaria changii in 
Guimbal, Gracilaria rubra in 
Concepcion, and Gracilaria 
heteroclada in Zarraga and Estancia. 
The G. heteroclada from Zarraga 
had the highest biomass (7 g/m2 in 
July; 119 g/m2 in August) and gel 
strength (194 g/cm2 in April; 780 
g/cm2 in January). The interaction of 
light, salinity, and nutrients signifi­
cantly influenced growth rate and 
agar sulfate content of G. heteroclada 
grown in tanks, and the interaction 
of light and salinity affected the gel 
strength.

The effect of photoperiod on 
the spore release and sporeling 
growth of Gracilaria heteroclada 
was studied by Ma.
Rovilla Luhan. Fertile 
plants bearing reproduc­
tive cysts were collected 
from fishponds. They 
were incubated at 28- 
30°C under the same 
light intensity but 
different photoperiods:
11, 12, or 13 hours light.
Spores were released 
under all photoperiods, 
but only spores under 13 
hours light developed to 
the 8-12 cell stage; the 
others died.

Growth, yield, 
and agar quality of 
Gracilaria heteroclada 
cultured in tanks were 
determined by Anicia 
Hurtado-Ponce. In one 
experiment, the sea­
weed was stocked at 
densities of 0.5, 1, or 
2 kilograms per tank 
(with 300 liters or 1 m2 
surface area) with or

without inorganic fertilizers (10 parts 
ammonium chloride to one part 
dipotassium phosphate by weight). 
Growth was measured weekly. The 
seaweed grew faster under enriched 
conditions (1.6-3.5% per day) and at 
the lowest stocking density (3.5% per 
day). Significant differences in gel 
strength (332-651 grams per cm2), 
dynamic gelling temperature (31°- 
36°C) and melting temperature (90°- 
100°C) were detected between 
fertilized and unfertilized stocks.

Gracilaria heteroclada and 
the tiger shrimp Penaeus monodon 
were cultured together in 
brackishwater ponds by Hurtado- 
Ponce. Eight stocking density 
combinations were tested. Seaweed 
was planted at either 2 500, 5 000 or 
7 500 kilograms and the shrimps 
stocked at either 2 500 or 5 000 per 
hectare. Seaweeds were also grown

on long lines at 5 000 kilograms with 
either 2 500 or 5 000 shrimps per 
hectare. A control pond had seaweed 
only. After five months, the best 
results were obtained in the combi­
nation of 2 500 kg seaweed and 2 500 
shrimps. The specific growth rate of 
seaweed was 4.8% per day and 
production was 9 tons per hectare. 
Growth of the seaweed was positive 
in September-November when 
temperatures were 28-31°C, 
salinities were 23-31 ppt, and water 
depths were 70-81 cm. Negative 
growth was recorded in June-August 
at 27-34°C, 33-35 ppt, 50-60 cm 
water depth, and when filamentous 
green algae were abundant. Survival 
of tiger shrimp was 21% in the 
combination of 7 500 kg seaweed and 
2 500 shrimp; body weights were 14- 
35 grams. No shrimps survived in 
the other stocking combinations.

34



M alalison , A ntique: 
S E A F D E C /A Q D  helps  
an is land co m m u n ity  
m anage its coasta l 
resources . B aseline  
stu d ies  on  ava ilab le  
resources and th e ir  
uses have been  
conducted  and  a 
fish erm en 's  
associa tion  
organ ized .

STUDIES

Managing the 
coastal resources

Community-based manage­
ment of fishery resources in 
Malalison Island was studied by 
Giselle Samonte. Low fish catch and 
poverty were identified by the 
Malalison residents as the priority 
issues that need to be addressed. 
Management techniques suggested 
by Malalison fishers include prohibi­
tions on illegal fishing (muro-ami and 
dynamite), setting seasonal exploita­
tion limits, public education on 
resource conservation, and alterna­
tive livelihood.

The traditional marine 
boundaries and territorial use rights 
in fisheries in Malalison Island were

investigated by sociologist Susana 
Siar. Aside from Malalison fishers, 
traditional users of fishing grounds 
around Malalison come from 12 of 16 
coastal barangays of Culasi, includ­
ing the nearby island of Batbatan. 
These fishing grounds possess the 
characteristics of open access, com­
munal, and state property. There is 
no claim or ownership of specific 
fishing spots. Certain arrangements 
are observed for setting up gears.
The accepted practice of “first come” 
determines allocation of fishing space 
for hook and line. Fishing nets are 
usually set about 50 meters apart.

Case studies on women in 
fishing and oyster farming were also 
made by Siar, focusing on women in 
Malalison Island and in Binaobawan, 
Capiz. Based on whole-village 
interviews and time allocation 
charts, women work longer hours 
than men each day. In Malalison, 
women work 4 hours at home and 6 
hours in income-generating activi­
ties. Men spend 2 hours in house
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work and 7 hours in fishing and 
other livelihood. In Binaobawan, 
women work 4 hours at home and 5 
hours in buy-and-sell; men spend one 
hour in house work and 5 hours in 
fishing and other livelihood.

The economic utilization of 
resources in Malalison Island was 
determined by Rene Agbayani. A 
village transect enumerating and 
depicting the location of water- and 
land-based resources was completed 
along with a survey of the income 
and expenses of 35 fishermen using 
different gears. The coastal re­
sources are the main sources of 
income for 90% of the households. 
Land-based activities including fish 
selling, net mending, and boat 
making are also fishery-related. 
There are also households that raise 
pigs and chicken for market. Fisher­
men who use nets have the highest 
average annual income of P17 600. 
Those who use spears earn P12 900 a 
year whereas those who use hook 
and line earn P5 040. The peak 
fishing season is April-May; incomes 
fall during the rest of the year.

Resource assessment in the 
waters around Malalison Island was 
conducted by Ronald Cheong in 1991. 
A total of 210 species of fish belong­
ing to 29 families were identified. 
Labrids and pomacentrids were 
dominant in terms of species richness 
and abundance. Five species of 
seagrasses were identified. Numeri­
cally dominant species were 
Cymodocea rotundata, Halodule 
uninervis (wide-leaf) and Thalassia 
hemprichii. Greatest cover was 
exhibited by H. uninervis (wide- and 
narrow-leaf) and T. hemprichii. 
Sixty-four species of macrobenthic 
algae were identified: 21 greens, 15 
browns, and 28 reds. Dominant 
species were the brown algae Padina, 
Turbinaria, Sargassum and Dictyota. 
At the south side of the island, 
encrusting corals were dominant and 
live coral cover was 17%. At the 
north side of the island, non-

Acropora branching corals were 
dominant, and live coral cover was 
35%.

Stock assessment of fish 
populations in Malalison Island was 
continued by Edgar Amar. Some 494 
fishing operations were recorded 
from February 1991 to January 1992. 
Mean catch per unit effort (CPUE, 
kilograms per man-hour) by gear 
type were: spear, 1.1; spear with 
compressor, 1.4; set gill net, 0.4; 
drive-in gill net, 2.4; drift gill net, 1.2; 
and hook and line, 0.7. The common 
species caught by the various gears 
were: surgeonfish and octopus by 
spear; fusiliers and surgeonfish by 
gill nets; and emperors, snappers and 
groupers by hook and line. The total 
catch by all gears was highest in July 
and October and lowest in November 
and December.

The work on resource assess­
ment in Malalison was continued by 
Clarissa Marte in 1993. The coral 
species were identified. A manta tow 
survey around Malalison showed 
that live coral cover on the fringing 
reefs varied from 19 to 69% with a 
mean of 35%. Reefs on the northeast 
side of the island were in better 
condition than those on the south­
west side. The number of fish spe­
cies and the abundance of fish 
populations varied with the coral 
cover. The comparatively low esti­
mate of fish yield in Malalison reefs 
based on data from fish landing 
indicates an overfished condition.

The cage farming of siganids 
(Siganus spp.) was studied by Edgar 
Amar as an alternative livelihood for 
the Malalison Island fisherfolk. 
Weekly sampling by dragged seine 
showed that juveniles less than 2 cm 
long appeared in seagrass flats in 
Malalison between the new moon 
and first quarter; numbers were 
highest in June but very few in July. 
New schools of small juveniles 
appeared in September and October 
but not in November. The dominant

species were S . spinus and S . 
canaliculatus. Juvenile S . guttatus 
were not present in the seine sam­
ples, but a few 6 cm long were caught 
by gill nets. So, S . guttatus (about 7 
grams) were obtained from an 
estuary in nearby Pandan town and 
transported to Malalison for cage 
farming. Stocked at 30 per cubic 
meter, the juveniles grew to 33 
grams after 75 days. These were 
transferred to Igang for grow-out in 
cages. They grew to 202 grams after 
120 days on a SEAFDEC formulated 
diet with 40% protein; feed conver­
sion ratio was 1.3. A cost-return 
analysis showed a 10% return on 
investment. Feed was the major 
expense, about 60% of production 
cost. Labor accounted for 8% and 
seed for 5% of the costs. If a low-cost 
feed can be developed for juvenile S . 
guttatus (siganids are herbivorous in 
nature) and if two crops can be raised 
each year in a sheltered location, 
then cage farming of siganids may be 
profitable. But siganid cage farming 
is not a suitable alternative liveli­
hood for Malalison fisherfolk.

Cultivation of the seaweed 
Kappaphycus alvarezii with the 
grouper Epinephelus sp. was initi­
ated by Hurtado-Ponce in Malalison 
Island. In one experiment, the 
seaweed was grown on horizontal 
lines, vertical lines, or clusters. The 
% weight increase per day varied 
significantly by culture technique: 
5.3% in horizontal culture, 3.8% in 
vertical culture, and 3.7% in clusters. 
Production was not different among 
culture techniques and ranged 0.8- 
2.0 kilograms per meter of line every 
45 days. In another run, the sea­
weed was grown for six months on a 
bamboo raft (4  x  4 meter) with or 
without an enclosing net cage (5 x 5 x 
3 meter deep) with juvenile groupers. 
Highest growth and production of 
seaweed were recorded in March- 
April and a total of 406-454 kg was 
harvested. About 24 kg of grouper 
(97%) survived, each 170 gram on 
average.
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Every w e e k  on  
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series  a ls o  
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vis itin g  s c ie n tis ts  
a n d  g u e s ts  o f  
S E A F D E C /A Q D .

SEMINARS

DATE SPEAKER TITLE OF SEMINAR

1992

16 Jan B a g a rinao  T S u lfid e  to le ra n c e  and  

a d a p ta tio n  in th e  C a lifo rn ia  

k illif ish  F u n d u lu s  p a rv ip in n is , 

a  sa lt m a rsh  re s id e n t

2 0  Feb S o llo w s  J  * U s e r p a rtic ip a tio n  in 

re se a rch  and  d e ve lo p m e n t: 

s o m e  e xp e rie n c e s  and  

th o u g h ts

2 M ar N e w k irk  G  * U se r in vo lve m e n t in coa s ta l 

a q u a cu ltu re : e xp e rie n c e s  in 

th e  M o llu sc  C u ltu re  N e tw o rk

5  M ar G a rc ia  G M ilt p ro d u c tio n  re sp o n se  o f 

th e  sea  b a s s  to  L H R H a  and 

m e th y lte s to s te ro n e

2 7  M ar P o m e ro y  R  * M a n a g in g  th e  c o m m o n s : 

an in s titu tio n a l p e rs p e c tiv e  on  

re so u rce  m a n a g e m e n t

2  A p r L a ca n ila o  F R e se a rch  o u tp u t o f A Q D , 

1976-1991

2  A p r P re id e  L * S a lm o n  fa rm in g  and  

p ro te c tio n  o f th e  e n v iro n m e n t

23  A p r P rim a ve ra  J T h e  L a ke  L a n a o -A g u s  R ive r 

sys te m  a n d  th e  M in d a n a o  

p o w e r c ris is

2 9  A p r B rand  A  * P o p u la tio n  dyn a m ics , 

f ish e ry , and  cu ltiva tio n  o f 

s c a llo p s  in th e  N orth  

Irish  s e a

7  M ay C a ta cu ta n  M O p tim u m  p ro te in -to -e n e rg y  

ra tio  in p ra c tic a l d ie ts  fo r  

s e a  bass, L a te s  c a lc a r ife r

22  Ju n S u m a g a ysa y  N U tiliza tio n  o f fe e d  a n d  rice  

s tra w  c o m p o s t fo r  m ilk fish , 

C h a n o s  chanos , in 

b ra c k is h w a te r po nd s
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9  J u l P rim a ve ra  J P ra w n /sh rim p  b io lo gy  and  c u ltu re  in  th e  P h ilip p in es :

ch a rtin g  fu tu re  rese arch  d irec tion s

(F irs t D ean  D .K. V illa luz  M em o ria l Lectu re )

6 A ug F e rm in  A L H R H -a  and  d o m p e rid o n e  in du ced  o o cy te  m a tu ra tion  and 

ovu la tio n  in b igh ead  carp , A ris tich th ys  n o b ilis  (R icha rd son )

S a m o n te  G E co n o m ic  a n a lys is  o f bo ttom  line  and ra ft m on o line  cu ltu re  

in K a p p a p h ycu s  a lv a re z ii v a r ta m b a la n g  in W es te rn  

V isayas , P h ilip p in es

13 A ug O rte g a  R S o m e  so c ia l co n se q u e n ce s  o f b ra ck ish w a te r sh rim p  

fa rm in g : an e xp e rie n ce  in Ind one s ia

11 A ug G o o se n  M * P o lym ers  fo r  th e  con tro lle d  re lease  o f b io a c tive  ag en ts

17 S e p L e a ño  E T o x ic ity  o f fo u r bo ta n ica l in sec tic id es  to  f in g e rlin g s  o f 

N ile  T ila p ia  and co m m o n  ca rp

Q u in itio  G O ccu rre n ce  o f a b e rra n t sp e rm a tid s  in fre s h w a te r scu lp in , 

C o ttu s  n o za w a e

18 S e p H u rta d o -P o n ce  A A g a r p ro du c tion  from  G ra c ila riop s is  h e te ro c la d a  a t 

d iffe re n t sa lin ity  leve ls

S ia r S Le arn ing  from  fishe rs : in d ig en ous  kno w le dg e  and 

S E A F D E C  p ilo t se a fa rm in g /se a ra n ch in g  p ro jec t

3 0  S e p B a ld ia  S S tud ies  on  th e  g ro w th  p h ys io lo g y  and th e  ch e m ica l 

co m p o s itio n  o f a cyan op hy te , S p iru lin a  p la te n s is

S a n tia g o  A E co log ica l im pact o f tila p ia  ca g e  c u ltu re  in S a m p a lo c  Lake, 

P h ilip p in es : an upda te

1 O c t G a rc ia  L S e a  b a ss  b re ed ing  in cap tiv ity : a rese arch  upda te

6 O c t S a m o n te  G S o c io -e co n o m ics  o f o ys te r and m usse l fa rm in g  in 

W e s te rn  V isayas , P h ilip p in es

G a lla rd o  W F a rm e rs ’ m e thods  o f o y s te r and m usse l c u ltu re  in 

W e s te rn  V isa yas

8 O c t Q u in itio  E C h a n g e s  o f the  e x te rn a l g e n ita lia  in re la tion  to  ova rian  

d e ve lo p m e n t in ca p tive  P en a e u s  m on od on

F e rm in  A E ffe c ts  o f d iffe re n t fe e d in g  reg im es  us ing  M o in a  m a cro co p a  

on  g ro w th  and su rv iva l of sea  ba ss  fry
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13  O ct T a n -F e rm in  J LH R H a  and  p im o z id e  in du ced  b re e d in g  o f th e  A s ia n  ca tfish  

C la ria s  m a c ro ce p h a lu s

La d ja  J P re lim in a ry  resu lts  o f sp a w n in g  in d u c tio n  o f 

P la cu n a  p la c e n ta

15  O c t M on ta no  M * C h e m is try  o f P h ilip p in e  s e a w e e d  p o ly s a c c h a rid e s

19 O c t S ch ro e d e r K S tud ies  on  e n e rg y  m e tab o lism  o f m ilk fish

M illa m e n a  O E va lua tion  o f f is h  p ro te in  c o n c e n tra te  a n d  la c tic  ye a s t as  

po ten tia l p ro te in  so u rce s  fo r  s h r im p  fe e d s

B a u tis ta  M R e spo nse  o f P e n a e u s  m o n o d o n  ju v e n ile s  to  a fla to x in  B 1 

d ie ta ry  con tam in a tion

S ia r S C o n flic t in s m a ll-sca le  fis h e rie s : a  c a se  s tu d y  o f 

M a la lison  Is land , P h ilip p in es

2 2  O c t C ru z -L a c ie rd a  E T h e  e ffec t o f e p izo o tic  u lce ra tive  s y n d ro m e  o n  s e le c te d  

h e m a to lo g ica l p a ra m e te rs  o f sn a ke h e a d  

( O p h ice p h a lu s  s tr ia tu s )

La v illa -P ito go  C S urv iva l o f lu m in e sce n t V ib rio  h a rv e y i exp o se d  to  d iffe re n t 

ph ys ico -ch e m ica l co n d itio n s  an d  s im u la te d  h a tch e ry  

s itua tion s

19 N ov A n d e rse n  M * A  su g g e s tio n  fo r  p o ss ib le  so lu tio n  to  th e  po llu tio n  

p ro b le m s  in co n n e c tio n  w ith  s h r im p  fa rm in g

2 7  N ov G iro n e lla  A  * S om e  m u ltiva ria te  m e th o d s  fo r  a n a lyz in g  f is h e ry  d a ta

9 D e c P ascu a l F * A q u a cu ltu re  fe e d  in du s try  in th e  P h ilip p in e s

10 D ec L u b ze n s  E * L o w  te m p e ra tu re  p re se rva tio n  o f ro tife rs

1993

15 Ja n B o rlon gan  I Le a f m ea ls  as  p ro te in  so u rce s  in d ie ts  o f m ilk fish

9 F eb C h a ve z  D La rva l rea ring  o f th e  g ia n t fre s h w a te r p ra w n , 

M a cro b ra ch iu m  ro s e n b e rg ii d e  M an , us ing  an  u p w e llin g  

ta n k  rec ircu la tion  sys tem

17 Feb W o o d la n d  D * D e te c tion  o f c ry p tic  sp e c ie s  in th e  ra b b itf is h e s  (S ig a n id a e )

2 4  Feb C h eo ng  M V M ilt-to -e gg  ra tio  in a rtific ia l fe rtiliz a tio n  o f C la rias
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macrocephalus (Gunther) using salmon gonadotropin­
releasing hormone analogue and domperidone

4 Mar Balena R * El Niño and warm water displacements during 1982-83

11 Mar Luhan MR Biomass, reproductive states and agar quality of Gracilaria 
heteroclada from Jaro, Iloilo

17 Mar Seraspe E Regulation of final oocyte maturation in two model systems: 
fish and mammals

25 Mar Fermin A Nursery rearing of sea bass, Lates calcarifer (Bloch), fry in 
illuminated floating net cages: preliminary experiments on 
growth and survival

31 Mar Gapasin R Bioencapsulation of chemotherapeutics and vaccine in 
brine shrimp (Artemia) nauplii: a tool in larviculture

23 Apr Rodriguez E Nursery rearing of Penaeus monodon (Fabricius) using 
suspended (hapa) net enclosures installed in a pond

5 May Trino A The effect of heat from burning known amounts of rice straw 
on pond snails and soil in brackishwater pond

13 May Yabu H * Cultivation of seaweeds in Japan

21 May Kapraun F * Nuclear genome organization of commercial agarophytes: 
Gracilaria and Gelidium

21 May Bird K * Cultivation and assessment of commercial seaweeds

24 May Villegas C The influence of spawner size on the biological components 
of the reproduction process in Penaeus indicus H. Milne 
Edwards

Parado-Estepa F Effect of different salinity levels on the survival and rate of 
metamorphosis of Penaeus monodon larvae

6 Jun Bombeo-Tuburan I Golden apple snail, cassava, and maize as supplementary 
foods for Penaeus monodon (Fabricius) in extensive ponds

10 Jun Agbayani R Problems encountered in the implementation of a 
community fishery resource management project

Almendras J Role of growth hormone in the seawater adaptation 
of salmonids
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17 J u n S u b o sa  P C h icke n  m anure , rice  hu lls  an d  s u g a r m ill w a s te s  as 

po ten tia l o rg a n ic  fe rtilize rs  in po nd s  fo r  th e  sh r im p  

P en a e u s  m o n o d o n  (F ab ric ius )

S an tia g o  C E ffe c ts  o f d ie ta ry  lip id  s o u rc e  o n  re p ro d u c tive  p e rfo rm a n ce  

and  tis s u e  lip id  le ve ls  o f N ile  t ila p ia  (O re o ch ro m is  n ilo t ic us ) 

b ro o d s to ck

2 3  Jun B ag a rinao  T W riting  fo r fis h e ry  jo u rn a ls : th e  A Q D  e xp e rie n ce

1 J u l S u m a g a ysa y  N G ro w th  a n d  fo o d  c o n su m p tio n  o f fis h  in p o n d s

9  J u l M a rte  C M ilk fish  in du s try : b e yo n d  b re e d in g  a n d  fry  p ro d u c tio n  

rese a rch  (S eco nd  D ean  D .K . V illa lu z  M e m o ria l L e c tu re )

15 J u l P rim a ve ra  J T h e  ro le  o f m a n g ro ve s  as n u rse rie s  fo r  p e n a e id  ju v e n ile s : 

a  p ro po sa l

2 2  Ju l M in oso  G E nrichm en t and  d e te rm in a tio n  o f ch ro m iu m  tra c e s  in 

e n v iro n m e n ta l sa m p le s

5  A ug d e  Je s u s  E T hyro id  ho rm o n e  m o n o d e io d in a se  a c tiv ity  du rin g  

m e ta m o rp h o s is  in th e  J a p a n e s e  f lo u n d e r

12 A ug S o lis  N T he  le n g th -w e ig h t re la tio n sh ip  and fo o d  h a b its  o f 

E p in e p h e lu s  spp . in C a rles , Ilo ilo

19 A ug P o n te v id a  H In flu ence  o f so m e  e n v iro n m e n ta l fa c to rs  o n  g ro w th  ra te , a g a r 

y ie ld  and q u a lity  o f G ra c ila r ia  h e te ro c la d a  c u ltu re d  in  ta n ks

2 6  A ug A m a r E S m a ll-sca le  f is h e rie s  and  y ie ld  from  c o ra l re e fs  in M a la lison  

Is land, w e s t c e n tra l P h ilip p in e s

3 0  A ug S a to  O  * F ishe ries  in Ja p a n

8 S ep N a ka i T  * V ira l n e rvo u s  n e c ro s is  d is e a s e  o f la rva l a n d  ju v e n ile  

m a rine  fish

9 S ep G e d u sp a n  J  * T h e  d e ve lo p in g  lim b  as  a  m o d e l fo r  s tu d y in g  m o rp h o g e n e s is

D u ray M T he  e ffec t o f ta n k  c o lo r a n d  p re y  d e n s ity  on  ro tife r inge s tion , 

g ro w th  and  su rv iva l o f m ilk fish  ( C h a n o s  ch a n o s ) la rvae

21 S ep d e  W o lf T* S u p e r in te n s ive  c u ltu re  and  im p ro ve m e n t o f th e  nu trition a l 

va lu e  o f B ra ch io n u s  p lic a til is  (O .F . M u lle r) as  a  p re y  

fo r  m a rine  fish  la rvae
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23 Sep Fernandez R Fish cell lines: establishment and characterization of 
new cell lines and comparative sensitivity to fish viruses

30 Sep Coloso R Requirements of juvenile sea bass, Lates calcarifer 
Bloch, for tryptophan

1 Oct Lavens P Recent improvements in larviculture production of 
marine species

7 Oct Peñaflorida V Partial replacement of fish meal with papaya and camote 
leaf meals in diets for juvenile tiger shrimp 
Penaeus monodon

14 Oct Palisoc F Jr Parasitology and histopathology of the epizootic 
ulcerative syndrome (EUS) in Lake Naujan

20 Oct Cruz-Lacierda E Experimental transmission of epizootic ulcerative 
syndrome (EUS) in snakehead (Ophicephalus striatus)

Leaño E Siderophore detection among bacteria associated with 
epizootic ulcerative syndrome (EUS)

25 Nov Gallardo W Exploitation of the window-pane shell (Placuna placenta) 
in the Philippines

Bagarinao T Systematics, distribution, genetics and life history of 
milkfish (a review)

2 Dec de la Pena M Growth comparison of Isochrysis galbana in batch and 
continuous culture

Lavilla-Pitogo C Bacterial diseases of penaeid shrimps: an Asian view

8 Dec Ueda H * Olfactory imprinting and homing mechanisms in 
salmonids

Hara A * Comparative studies on immunoglobulin M ( lgM) in fish

* S E A F D E C  A Q D  g u e s ts
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R E S E A R C H  P A P E R S

S E A F D EC /A Q D  research  
is  p u b lis h e d  in  s c ie n tific  
jo u rn a ls  c o v e re d  by  
C u rre n t Conten ts , o th e r  
jo u rn a ls , a n d  in  
c o n fe re n c e  p ro ceed in g s .

S E A F D E C /A Q D
a im s  to  h a v e  a  
p u b lica tio n  ra tio  o f  o n e  
p a p e r  p e r  re s e a rc h e r p e r  
y e a r. In 1992  a n d  1993, 
th e  s e n io r research ers  
(P h .D . a n d  M .S c.) 
n u m b ered  70.
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TU. Induced spawning and early

life description of the mangrove 
red snapper, Lutjanus 
argentimaculatus. Aquaculture.

Hurtado-Ponce AQ. Harvesting 
Gracilariopsis heteroclada 
(Gracilariales, Rhodophyta) in 
Iloilo, Philippines. Philipp. J. 
Sci.

Jesus EG de, Hirano T, Inui Y. The 
antimetamorphic effect of 
prolactin in the Japanese floun­
der. Gen Comp. Endocrinol.

Tan-Fermin JD, Garcia LMaB, 
Castillo AR Jr. Induction of sex 
inversion in juvenile grouper 
Epinephelus suillus 
(Valenciennes) by injection of 17 
alpha methyltestosterone. Jap. 
J. Ichthyol.

Trino AT, Bolivar EC. The effect of 
stocking density and feed on the 
growth, food conversion ratio, 
and survival of seabass fr y  Lates 
calcarifer (Bloch). Internat. J. 
Trop. Agric.

Trino AT, Sarroza JC. Effect of diet 
lacking in vitamin and mineral 
supplements on the growth and 
survival of Penaeus monodon 
juveniles in a modified extensive 
culture system. Internat. J. 
Trop. Agric.

PUBLICATIONS

Papers presented at 
scientific meetings

Agbayani RF. Economic status of the 
shrimp industry of the Philip­
pines. Seventh Annual Meeting 
of the Society of Aquaculture 
Engineers of the Philippines, 
Inc., Roxas City, 21-22 Nov 1992.
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Agbayani RF, Siar SV. Problems 
encountered in the implementa­
tion of a fishery resource man­
agement project. Workshop on 
Community Management and 
Common Property of Coastal 
Fisheries and Upland Resources 
in Asia and the Pacific: Concepts, 
Methods and Experiences. 
International Institute of Rural 
Reconstruction, Silang, Cavite, 
21-23 Jun 1993.

Bagarinao TU. Help establish 
marine protected areas; Go for 
environment-friendly 
aquaculture; Use firewood but 
save the forests. Workshop to 
Produce Environment Education 
Materials: Ideas for Action. 
International Institute of Rural 
Reconstruction, Silang, Cavite, 
20-27 Nov 1992.

Bagarinao TU. Systematics, distri­
bution, genetics and life history 
of milkfish. Fourth Indo-Pacific 
Fish Conference. Bangkok, 
Thailand, 28 Nov - 4 Dec 1993.

Bagarinao TU. Sulfide tolerance and 
adaptation in the California 
killifish and other shallow-water 
marine fishes. International 
Conference on Fisheries and the 
Environment: Beyond 2000. 
Universiti Pertanian Malaysia, 
Serdang, Malaysia, 6-9 Dec 1993.

Bautista MN, Subosa PF. Changes 
in shrimp feed quality and its 
effect on growth and survival of 
Penaeus monodon juveniles. 
Sixth International Symposium 
on Fish Nutrition and Feeding. 
Hobart, Tasmania, Australia, 4-7 
Oct 1993.

Borlongan IG, Coloso RM. Leaf 
meals as protein sources in diets 
for milkfish Chanos chanos 
(Forsskal). Fifth Asian Fish 
Nutrition Workshop.
Udornthani, Thailand, 26-30 Jan 
1993.

Coloso RM. Arginine and lysine 
requirements of juvenile sea 
bass. First IFS-NRCP Seminar- 
Workshop. Manila, 26-29 Apr 
1993.

Coloso RM. Tryptophan requirement 
of juvenile sea bass. Sixth 
International Symposium on 
Fish Nutrition and Feeding. 
Hobart, Tasmania, Australia, 4-7 
Oct 1993.

Cruz-Lacierda EC, Shariff M. Ex­
perimental transmission of 
epizootic ulcerative syndrome 
(EUS) in snakehead 
(Ophicephalus striatus). Second 
Symposium on Diseases in Asian 
Aquaculture. Phuket, Thailand, 
25-29 Oct 1993.

Duray MN. Multi-species hatchery. 
Seventh Annual Meeting of the 
Society of Aquaculture Engineers 
of the Philippines, Inc., Roxas 
City, 21-22 Nov 1992.

Emata AC. Hormonal, environmen­
tal, and dietary manipulation of 
milkfish broodstock to enhance 
egg production. First IFS-NRCP 
Seminar-Workshop. Manila, 26- 
29 Apr 1993.

Emata AC. SEAFDEC/AQD’s 
milkfish research program for 
increased production (hatchery 
and grow-out). Regional 
Aquaculture Conference, Iloilo 
City, 20-21 Oct 1993.

Fermin AC. LHRH-a and 
domperidone-induced oocyte 
maturation and ovulation in 
bighead carp, Aristichthys nobilis 
(Richardson). 4th DA-BAR 
National Research Symposium. 
Quezon City, 5-6 Aug 1992.

Fermin AC, Bolivar MEC. Nursery 
rearing of sea bass, Lates 
calcarifer (Bloch), fr y  in illumi­
nated floating net cages. I. 
Preliminary studies on growth

and survival. Aquaculture 
Symposium - Technology and 
Investment Opportunities. 
Riyadh, Saudi Arabia, 11-14 
Apr 1993.

Flores EC. Community-based 
coastal fishery management in 
the Philippines: A review of 
small island coral reef fishery 
management. Workshop on 
Indigenous Knowledge and 
Sustainable Development in the 
Philippines. International 
Institute of Rural Reconstruc­
tion, Silang, Cavite, 23-26 Jun 
1992.

Gallardo WG, Siar SV, Encena VC. 
Exploitation of the window-pane 
shell (Placuna placenta) in the 
Philippines. International 
Conference on Fisheries and the 
Environment: Beyond 2000, 
Universiti Pertanian Malaysia, 
Serdang, Malaysia, 6-9 Dec 1993

Hurtado-Ponce AQ. Growth rate of 
Gracilariopsis heteroclada 
(Zhang et Xia) in floating net 
cages as influenced by Lates 
calcarifer Bloch. Second RP-USA 
Phycology Symposium. Cebu 
City, 6-10 Jan 1992.

Hurtado-Ponce AQ. Status of sea­
weed aquaculture in the Philip­
pines. Mariano Marcos State 
University Fisheries and Devel­
opment Planning Workshop, 
MMSU-School of Fisheries, 
Currimao, Ilocos Norte, 13-14 
Oct 1993.

Jesus EG de, Tagawa M, Hirano T. 
Thyroid hormone-monode- 
iodinase activity during meta­
morphosis in the Japanese 
flounder, Paralichthys olivaceus; 
Second Intercongress Sympo­
sium of the Asia Oceania Society 
for Comparative Endocrinology. 
Chiangmai, Thailand, 26-29 Oct
1993.
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Lavilla-Pitogo CL. Important dis­
eases and syndromes observed in 
shrimp culture facilities. Sev­
enth Annual Meeting of the 
Society of Aquaculture Engineers 
of the Philippines, Inc., Roxas 
City, 21 Roxas City 1992.

Lavilla-Pitogo CL. Present trends in 
shrimp health management. 
Eighth Annual Meeting of the 
Society of Aquaculture Engineers 
of the Philippines, Inc., Bacolod 
City, 27 Nov 1993.

Lavilla-Pitogo C. Bacterial diseases 
of penaeid shrimps: an Asian 
review. Second Symposium on 
Diseases in Asian Aquaculture. 
Phuket, Thailand, 25-29 Oct 
1993.

Leaño E. Siderophore detection 
among bacteria associated with 
epizootic ulcerative syndrome 
(EUS). Second Symposium on 
Diseases in Asian Aquaculture. 
Phuket, Thailand, 25-29 Oct 
1993.

Lopez NC, Palisoc J r  P. Metazoan 
parasites of Glossogobius giurus 
(Hamilton-Buchanan) from 
Naujan Lake, Oriental Mindoro, 
Philippines. The 14th Annual 
Scientific Meeting of the Na­
tional Academy of Science and 
Technology. Philippine Interna­
tional Convention Center, Metro 
Manila, 1-2 Oct 1992.

Marte CL. Recent technical develop­
ment in aquaculture and train­
ing needs. Asian Productivity 
Organization (APO) Seminar on 
Aquaculture. Tokyo, Japan, 25 
Aug - 4 Sep 1992.

Millamena OM. Threonine require­
ment of juvenile marine shrimp 
Penaeus monodon Fabricius. 
Sixth International Symposium 
on Fish Nutrition and Feeding. 
Hobart, Tasmania, Australia, 4-7 
Oct 1993.

Primavera JH. Mangroves and 
brackishwater ponds in the 
Philippines. Asia-Pacific Sympo­
sium on Mangrove Ecosystems. 
Hongkong, 2-4 Sep 1993.

Samonte GPB, Hurtado-Ponce AQ, 
Caturao, RD. Economic analysis 
of bottom line and raft monoline 
culture of Kappaphycus alvarezii 
var tambalang in Western 
Visayas, Philippines. 4th DA- 
BAR National Research Sympo­
sium, Quezon City, 5-6 Aug 1992.

Santiago CB. Evaluation of free 
essential amino acids in muscle 
of Nile tilapia (Oreochromis 
niloticus) as basis of amino acid 
requirements for growth. Fifth 
Asian Fish Nutrition Workshop. 
Udornthani, Thailand, 26-30 Jan 
1993.

Siar SV. Learning from fishers: 
Indigenous knowledge and 
SEAFDEC pilot seafarming/ 
searanching project. Interna­
tional Symposium on Indigenous 
Knowledge and Sustainable 
Development. International 
Institute of Rural Reconstruc­
tion, Silang, Cavite, 22-26 Sep 
1992.

Sumagaysay NS. Utilization of feed 
and rice straw compost for 
milkfish (Chanos chanos) produc­
tion in brackishwater ponds. 
Science Congress, Department of 
Science and Technology. Taguig, 
Metro Manila, 26 Jun 1992.

Second Mollusc Culture Network 
Meeting and Workshop on 
P articipatory Research Methods 
for Coastal Resource Develop­
ment, Iloilo City, 14-22 Oct 1992:

Gallardo WG, Samonte GPB. Farm­
ers’ methods of oyster and 
mussel culture in Western 
Visayas, Philippines.

Hurtado-Ponce AQ. SEAFDEC pilot 
seafarming and searanching 
project.

Ladja JM. Preliminary results of 
spawning induction of Placuna 
placenta.

Samonte GPB, Gallardo WG. Oyster 
and mussel farming in Western 
Visayas, Philippines.

Siar SV. SEAFDEC’s rapid rural 
appraisal experience.

Third Asian Fisheries Forum, 
World Trade Center, Singapore, 
26-30 Oct 1992:

Baldia SF, Nishijima T, Fukami K, 
Hata Y. Studies on the chemical 
composition of a cyanophyte, 
Spirulina platensis.

Bautista MN, Lavilla-Pitogo CR, 
Subosa PF, Begino ET. Re­
sponse of Penaeus monodon 
juveniles to varying levels of 
aflatoxin B1 contamination.

Coloso RM, Borlongan IG, Catacutan 
MR, Murillo DP. Dietary re­
quirements of sea bass, Lates 
calcarifer Bloch, for methionine 
and lysine.

Emata AC, Marte CL. Reproductive 
performance of milkfish 
broodstock in concrete tanks.
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Fermin AC, Bolivar MEC. Effects of 
different feeding regimes using 
Moina macrocopa on growth and 
survival of sea bass, Lates 
calcarifer, fry.

Gallardo WG. Growth and survival 
of tank-reared window-pane 
oyster, Placuna placenta, fed 
either Isochrysis galbana Parke, 
Tetraselmis tetrahele (G.S. West) 
Butch, or their combination.

Garcia LMaB. Sea bass (Lates 
calcarifer) reproduction in 
captivity: a research update.

Hilomen-Garcia GV, Baldevarona 
RB, Lacanilao FJ. Influence of 
LHRHa and methyltestosterone 
on milt production of sea bass 
Lates calcarifer Bloch.

Hurtado-Ponce AQ. Agar production 
from Gracilariopsis heteroclada 
at different salinity levels.

Lacierda EC, Shariff M. The 
hematological changes in 
snakehead (Ophicephalus 
striatus) affected with epizootic 
ulcerative syndrome.

Lavilla-Pitogo CR, Albright LJ, 
Paner MG. Survival of lumines­
cent Vibrio harveyi exposed to 
different physico-chemical 
conditions and simulated hatch­
ery situations.

Leaño EM, Cagawan AG. Toxicity of 
four botanical toxins to fry of 
Nile tilapia and common carp.

Luhan RJ. Biomass production of 
Kappaphycus alvarezi cultured 
in tanks.

Marte CL, Nocillado J, Borlongan IG, 
Duray MN. Improved survival 
and growth of milkfish (Chanos 
chanos) larvae reared on high 
HUFA-containing larval feeds as 
supplement to live food.

Marte CL, Borlongan IG, Emata AC. 
Changes in lipids and fatty acids 
during larval development of 
milkfish (Chanos chanos): influ­
ence of broodstock diet.

Millamena OM, Triño AV. Evalua­
tion of fish protein concentrate 
and lactic yeast as potential 
protein sources for shrimp feeds.

Parado-Estepa FD, Llobrera JA  
Effect of prey density on the 
ingestion of Artemia nauplii by 
sea bass larvae.

Quinitio ET, Caballero RMV, Gustilo 
L. Changes of the external 
genitalia in relation to ovarian 
development in captive Penaeus 
monodon.

Quinitio GF, Takahashi H. Occur­
rence of aberrant spermatids in 
the freshwater sculpin, Cottus 
nozawae Synder.

Samonte GPB, Siar SV, Ortega RS, 
Espada LAT. Socio-economics of 
oyster and mussel farming in 
Western Visayas, Philippines.

Santiago AE. Ecological impact of 
tilapia cage culture in Sampaloc 
Lake, Philippines.

Schroeder K, Coloso RM, Marte CL, 
Focken U, Becker K. Studies on 
energy metabolism of milkfish, 
Chanos chanos.

Siar SV. Conflict in small-scale 
fisheries: a case study of 
Malalison Island, Philippines.

Tan-Fermin JD. LHRH and 
pimozide-induced breeding in the 
catfish Clarias macrocephalus 
(Gunther).

Second National Symposium in 
Marine Science, Mindanao State 
University, Tawi-Tawi, Sulu, 
5-6 Nov 1992:

Fermin AC, Bolivar MEC. Prelimi­
nary studies on the nursery 
rearing of sea bass, Lates 
calcarifer in illuminated floating 
net cages.

Hurtado-Ponce AQ. Cage culture of 
Kappaphycus alvarezii and 
Epinephelus sp.

Samonte GPB, Gallardo WG. Oyster 
and mussel farming in Western 
Visayas, Philippines (video 
presentation).

National Seminar-Workshop on 
Breeding and Seed Production of 
Cultured Finfishes in the 
Philippines, SEAFDEC 
Aquaculture Department, 
Tigbauan, Iloilo, 4-5 May 1993:

Duray MN. Larviculture of milkfish 
(Chanos chanos) in outdoor 
tanks.

Garcia LMaB. A review of 
SEAFDEC/AQD finfish breeding 
research.

Quinitio GF, Duray MN. Review of 
SEAFDEC/AQD finfish seed 
production research.
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R E S E A R C H  A W A R D S

S cien tific  in s titu tio n s  in  
th e  P h ilip p in es  h ave  
reco g n ized  th e  q u a lity  o f 
research  c o n d u c te d  b y  
S E A F D E C /A Q D . A  to ta l o f 
15 s c ien tific  p a p e rs  by  
A Q D  research ers  h ave  
b e e n  reco g n ized  be tw een  
1987  a n d  1993.

in  1992  an d  1993, 
th e  aw a rd e e s  a re  am o n g  
A Q D 's  n ew est a n d  
yo u n g e s t rec ru its . M s. 
N e lia S u m ag aysa y  jo in e d  
A Q D  in  1988 , w o rk in g  o n  
m ilkfis h  c u ltu re  w ith  
su p p le m e n ta l feed s . 
M s. Perla  E u seb io  jo in ed  
A Q D  in  1991 , deve lo p in g  
fe e d s  fo r  sh rim p s . 
M r. A rm an d o  Ferm in  h ad  
b e e n  w ith  A Q D  s in c e  
1984 , w o rk in g  o n  carp  
b reed in g  a n d  sea  b ass  
c u ltu re . M s. G is e lle  
S a m o n te  ca m e  to  A Q D  in  
1988  a n d  w orked  on  
s o c io e c o n o m ic s  o f 
farm ing  s y s te m s ; s h e  h as  
le ft fo r g rad u a te  stud ies .

AWARDS

1992 Elvira O. Tan 
Memorial Award

To principal author Neila 
Sumagaysay (AQD Research 
Associate) and Faith Marquez and 
Yvonne Chiu (University of the 
Philippines-Visayas) for the paper:

Evaluation of different 
supplementary feeds for 
milkfish (Chanos chanos) 
reared in brackishwater 
ponds (Aquaculture 93: 
177-189, 1991)

The Elvira O. Tan Memorial 
Award is given by the Philippine 
Council for Marine and Aquatic 
Research and Development.

1993 Elvira O. Tan 
Memorial Award

To Perla Eusebio for 
the paper:

Effect of dehulling on the 
nutritive value of some 
leguminous seeds as 
protein sources for tiger 
prawn, Penaeus monodon, 
juveniles (Aquaculture 99: 
297-308, 1991)

1992 Philippine 
Science Talent Search

Neila Sumagaysay won the 
fourth place in the 1992 Philippine 
Science Talent Search for the paper:

Utilization of feed and rice 
straw compost for milkfish 
(Chanos chanos) production 
in brackishwater ponds 
(Journal of Applied 
Ichthyology 7: 230-237,
1991)

The award was given by the 
National Academy of Science and 
Technology.

1992 DA-BAR National 
Research Symposium

Armando Fermin won the first 
place for the Fisheries and Aquatic 
Resources Category for his paper:

LHRH-a and domperidone- 
induced oocyte maturation 
and ovulation in bighead 
carp, Aristichthys nobilis 
(Richardson) (Aquaculture 
93: 87-94, 1991)

Giselle Samonte and co-authors 
Anicia Hurtado-Ponce and Romeo 
Caturao won the second place in the 
Socioeconomics Category for their 
paper:

Economic analysis of 
bottom line and raft 
monoline culture of 
Kappaphycus alvarezii var. 
tambalang in Western 
Visayas, Philippines 
(Aquaculture 110: 1-11, 
1993)
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C O O P E R A T IO N  IN 
R E S E A R C H  A N D  
TR A IN IN G

S E A F D E C /A Q D ’s  
co lla b o ra tio n  w ith  
d iffe ren t o rg an iza tio n s  
is  b ased  o n  sp ec ific  
research  s tud ies . 
C o llab o ra tio n  a llo w s  
A Q D  s ta ff to  a tte n d  
s c ien tific  m e e tin g s  and  
tra in in g s , a n d  to  p u rsu e  
d e g re e  p ro g ra m s  ab ro ad .

COOPERATION

Cooperation with 
international 
organizations and 
agencies

INTERNATIONAL 
DEVELOPMENT 
RESEARCH CENTRE 
(IDRC) OF CANADA

Research

Genetics Project (3 years: 1989-1992) 
Seafarming Project (3 years: 

1989-1992)
Mollusc Project (2 years: 1992-1993) 
Fish Microbiology (3 years: 

1989-1992)

Staff development

• Fellowship grant to Zubaida 
Basiao for a Ph.D. in Fish Genetics, 
Dalhousie University, Halifax, 
Canada

• Fellowship grant to Gilda Lio- 
Po for a Ph.D. in Biological Sciences, 
Simon Fraser University, British 
Columbia, Canada

• Fellowship grant to Erlinda 
Cruz-Lacierda for a Ph.D. in 
Tropical Fish Health, Faculty of 
Fisheries and Marine Science, 
Universiti Pertanian Malaysia

• Fellowship grant to Gregoria 
Erazo for an M.Sc. in Tropical Fish 
Health, Universiti Pertanian 
Malaysia •

• Attendance of Giselle 
Samonte in the Training Program on 
Integrated Coastal Resources

Management: Special Area Manage­
ment Planning, Prince of Songkla 
University, Hat Yai, Thailand, 23 
Mar-3 Apr 1992

• Attendance of Celia Lavilla- 
Pitogo in the Workshop on Diseases 
of Cultured Penaeid Shrimps in Asia 
and the United States, Honolulu, 
Hawaii, 27-30 Apr, and observation 
of shrimp disease diagnostic proce­
dures in the laboratory of Dr. James 
Brock, Aquaculture Disease Special­
ist, State of Hawaii, 1-5 May 1992

• Attendance of Zubaida Basiao 
in the World Fisheries Congress, 
Athens, Greece, 2-9 May 1992

• Attendance of Wenresti 
Gallardo in AQUA ’92 and in the 
International Bivalve Workshop, 
Orlando, Florida, USA, 21 May - 2 
Jun 1992

• Attendance of Alex Babol in 
the International Symposium on 
Indigenous Knowledge and Sustain­
able Development, Silang, Cavite, 22- 
26 Sep 1992

• Attendance of Anicia 
Hurtado-Ponce and Giselle Samonte 
at the Second National Symposium 
on Marine Science, Tawi-Tawi, Sulu, 
5-7 Nov 1992

• Attendance of Erlinda Cruz- 
Lacierda, Wenresti Gallardo, Celia 
Lavilla-Pitogo, Anicia Hurtado- 
Ponce, Susan Siar, and Rovilla 
Luhan at the Third Asian Fisheries 
Forum, World Trade Center, Singa­
pore, 26-30 Oct 1992

• Attendance of Fermin Palisoc 
Jr. in the Training Course on 
Electron Microscopy and Applied 
Microbiology, National Institute of 
Biotechnology and Applied Microbiol­
ogy, UP at Los Banos, 9-13 Nov 1992

• Attendance of Rene Agbayani 
in the National Workshop on Meth­
ods of Analysis for Fisheries Socio-
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economics Research, ICLARM, 
Makati, 7-9 Dec 1992

• Attendance of Ilda Borlongan 
and Corazon Santiago in the Fifth 
Fish Nutrition Network Workshop, 
Udornthani, Thailand, 24-31 Jan 
1993

• Attendance of Ilda Borlongan 
in the Fish Nutrition Training 
Course, Fish Nutrition Network and 
Asian Institute of Technology, 
Bangkok, Thailand, 31 Jan - 8 Feb 
1993

• Attendance of Susana Siar in 
the Seminar on Coastal Marine 
Resource Management, Dumaguete 
City, 7-12 Feb 1993

• Attendance of Ma. Rowena 
Romana-Eguia in the Seminar on 
Basic Population Genetics at the 
University of the Philippines, 
Diliman, Quezon City, 18-22 Oct 
1993

• Attendance of Edgar Amar, 
Emmanuel Capinpin, Luis Ma. 
Garcia, Clarissa Marte, and Yasmin 
Primavera in the Training on Coral 
and Reef Fish Survey conducted by 
the University of the Philippines - 
Marine Science Institute, in 
Malalison, Antique, 18-24 Oct 1993

• Attendance of Erlinda 
Lacierda, Eduardo Leaño, and Celia 
Lavilla-Pitogo in the Second Sympo­
sium on Diseases in Asian Aqua­
culture in Phuket, Thailand, 25-29 
Oct 1993

• Training of Jocelyn Ladja in 
mollusc hatchery at the Center for 
Marine and Coastal Studies, 
Universiti Sains Malaysia, Penang, 
for five weeks starting 4 Nov 1993 •

• Attendance of Zubaida Basiao 
in the IDRC-sponsored Aquaculture 
Biodiversity Meeting, Bangkok, 
Thailand, 22-27 Nov 1993

• Attendance of Wenresti 
Gallardo in the International Confer­
ence on Fisheries and Environment: 
Beyond 2000, University of 
Pertanian Malaysia, Serdang, 6-9 
Dec 1993

• Attendance of Ma. Rowena 
Romana-Eguia and Zubaida Basiao 
in the Workshop on Basic Tech­
niques in Genetics Engineering, 
University of the Philippines - 
Diliman, Quezon City, 6-17 Dec 1993

• Attendance of Clarissa Marte 
and Luis Garcia in the Geographic 
Information System Workshop, San 
Fernando, La Union, 13-15 Dec 1993

INTERNATIONAL 
FOUNDATION FOR 
SCIENCE (IFS)
Research

• Photoperiodic effects on 
gonadal development of milkfish

• Nutrition and feed develop­
ment for sea bass: quantitative 
essential amino acid and fatty 
acid requirements of juvenile sea 
bass, Lates calcarifer Bloch. II. 
Requirements for lysine, arginine, 
and histidine

• Quality assessment of shrimp 
feeds and feed ingredients: 
thiobarbituric add value, urease 
activity, aflatoxin level and the 
biological effects on tiger shrimp

• Nursery of sea bass, Lates 
calcarifer (Bloch) in illuminated 
cages. II. Different body sizes at 
transfer and stocking densities

Staff Development

• Attendance of Relicardo 
Coloso in the 8th Chemistry Con­
gress, Bacolod City, 28-30 May 1992

• Attendance of Myrna 
Bautista, Arnil Emata and Relicardo 
Coloso in the Third Asian Fisheries 
Forum, World Trade Center, 
Singapore, 26-30 Oct 1992

• Attendance of Relicardo 
Coloso in the Annual Meeting of the 
National Research Council of the 
Philippines, Manila, 12-13 Mar 1993

• Attendance of Relicardo 
Coloso, Arnil Emata, and Isidra 
Bombeo-Tuburan in the Seminar- 
Workshop on IFS-Funded Projects, 
Makati, Metro Manila, 26-29 Apr 
1993

• Attendance of Isidra Tuburan 
in the Training on the Use of Stable 
Isotopes in Aquatic Ecosystems, 
Marine Biological Laboratory, 
Massachusetts, USA, 14-30 Sep 1993

• Attendance of Myrna 
Bautista and Relicardo Coloso in the 
6th International Symposium 
on Fish Nutrition and Feeding, 
Tasmania, Australia, 4-7 Oct 1993

JAPAN MINISTRY 
OF EDUCATION 
(MONBUSHO)

• Fellowship grant to Veronica 
Alava for a Ph.D. in Fisheries (Nutri­
tional Chemistry) at the Kagoshima 
University

• Fellowship grant to Felix 
Ayson for a Ph.D. in Fish Physiology 
at the Tokyo University of Fisheries

• Fellowship grant to Nicholas 
Guanzon Jr. for a Ph.D. in Tropical 
Agriculture (Fisheries Resources) at 
the Kyoto University

• Fellowship grant to Ma. 
Rovilla Luhan for a Ph.D. in Fisher­
ies (Aquatic Botany), Tokyo 
University of Fisheries
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• Attendance of Erlinda 
Lacierda and Eduard Rodriguez in 
the Short-term Research Program for 
Former Foreign Students, through 
the Association of International 
Education

JAPAN INTERNATIONAL 
COOPERATION AGENCY 
(JICA)
Research

• Reproductive biology of the 
grouper Cromileptes altivelis

• Effect of Ektecin on bacteria 
affecting sea bass larvae

• Occurrence of diseases in 
cultured fishes in the Philippines

Staff development

• Attendance of Joel Garcia in 
the 1992 three-month Training on 
Fish Physiology and Prevention for 
Epizootics, Fukuoka, Japan and of 
Emiliano Aralar in 1993

• Observation tour by Efren Ed. 
C. Flores of various academic and 
research institutions in Japan, 11-28 
July 1993

Facilities development

• Donation of two vehicles 
in 1993

Technical experts

• Services of Soichiro 
Shirahata, Deputy Department 
Chief

• Services of Dr. Hiroshi Yabu, 
JICA Expert in Seaweeds

• Services of Norio Yasunaga, 
JICA Expert in Fish Diseases •

• Services of Junji Imayoshi, 
JICA Expert in Fish Breeding

JAPAN SOCIETY FOR 
THE PROMOTION OF 
SCIENCE (JSPS)

• Fellowship grant to Emilia 
Quinitio under the RONPAKU 
Program for a Ph.D. in Crustacean 
Breeding Physiology at Hokkaido 
University

• Fellowship grant to Josefa 
Tan-Fermin under the RONPAKU 
Program for a Ph.D. in Fish Breed­
ing Physiology at the Hokkaido 
University

INTERNATIONAL 
CENTER FOR LIVING 
AQUATIC RESOURCES 
MANAGEMENT 
(ICLARM)
Research

• Economic assessment of the 
shrimp (Penaeus monodon) hatchery 
industry in Panay Island

Staff development

• Attendance of Giselle 
Samonte and Rene Agbayani in the 
Seminar on Economic Valuation, 
Bali, Indonesia, 20-25 Apr 1992

• Attendance of Giselle 
Samonte and Rene Agbayani in the 
Third Asian Fisheries Forum,
World Trade Center, Singapore, 26- 
30 Oct 1992

• Attendance of Giselle 
Samonte and Susana Siar at the 
National Workshop on Methods of 
Analysis for Fisheries Socioeconom­
ics Research, ICLARM, Makati, 7-9 
Dec 1992

UNIVERSITY OF GHENT- 
LABORATORY OF 
AQUACULTURE AND 
ARTEMIA REFERENCE 
CENTER (LAARC), 
BELGIUM
Research

• Enrichment of live food 
organisms with EFA and vitamin C: 
effects on growth rate, 
survival, stress resistance and 
deformities in marine fish larvae

Staff development

• Observation study tour for 
Demetrio Estenor in laboratories in 
Ghent, Belgium to learn the latest 
techniques in Artemia culture, 10-25 
Jun 1993

• Attendance of Corazon 
Espegadera and Rosemarie 
Caballero-Chavez in the Seventh 
International Artemia Larviculture 
Training Course, at LAARC, 1 Aug - 
15 Sep 1993

• Short-term assignment at 
SEAFDEC AQD of two Belgian 
junior scientists, Daan Delbare on 29 
Jul - 7 Sep and Tanya De Wolf on 18 
Aug - 22 Sep 1993

UNIVERSITY OF 
HOHENHEIM, 
GERMANY
Research

• Determination of the mainte­
nance ration of milkfish (Chanos 
chanos F.) of varying body size at 
different rearing temperatures

• Measurement of critical 
oxygen tension of milkfish (Chanos 
chanos F.) at different rearing

56



temperatures and for different body 
mass groups

• Studies of the oxygen con­
sumption of milkfish (Chanos chanos 
F.) with different body mass at 
different rearing temperatures

Staff development

• Observation tour by Relicardo 
Coloso and Clarissa Marte of facili­
ties and laboratories at the Univer­
sity of Hohenheim and other insti­
tutes, Federal Republic of Germany, 
20 Sep - 2 Oct 1992

• Fellowship grant to Neila 
Sumagaysay for a Ph.D. program at 
the University of Hohenheim, 
beginning September 1992; N. 
Sumagaysay withdrew from the 
program in December for health 
reasons

• Attendance of Karsten 
Schroeder in the Third Asian Fisher­
ies Forum, World Trade Center, 
Singapore, 26-30 Oct 1992

INTERNATIONAL 
INSTITUTE FOR RURAL 
RECONSTRUCTION 
(IIRR)

• Attendance of Efren Flores in 
the Workshop on Indigenous Knowl­
edge and Sustainable Development 
in the Philippines, Silang, Cavite, 23- 
26 Jun 1992

• Attendance of Efren Flores 
and Susan Siar in the International 
Symposium on Indigenous Knowl­
edge and Sustainable Development, 
Silang, Cavite, 22-26 Sep 1992 •

• Attendance of Teodora 
Bagarinao in the MacArthur Work­
shop to Prepare Environmental 
Education Materials: Ideas for

Action, Silang, Cavite, 23-28 
Nov 1992

• Attendance of Rene Agbayani 
and Susan Siar in the Fourth Annual 
Meeting of the International Associa­
tion for the Study of Common Prop­
erty, Metro Manila, 15-19 Jun 1993

• Attendance of Rene Agbayani 
and Susan Siar in the Workshop on 
Community Management and 
Common Property of Coastal Fisher­
ies and Upland Resources in Asia 
and the Pacific: Concepts, Methods 
and Experiences, Silang, Cavite, 21- 
23 Jun 1993

CAMOSUN COLLEGE, 
VICTORIA, CANADA

Also in collaboration with the 
Association of Canadian Community 
Colleges and the Canadian Interna­
tional Development Agency (CIDA)

• Attendance of Bernardita 
Eullaran in the Training on Marine 
Fish Larval Rearing Techniques, 
Canada, 1-30 Apr 1993

• Attendance of Roseño 
Pagador in the eight-month Course 
on Environmental Technology 
starting Sep 1993

• Attendance of Eva Aldon in 
the eight-month Course on Applied 
Communication starting Sep 1993

NETWORK OF 
AQUACULTURE 
CENTRES IN ASIA- 
PACIFIC (NACA)

Third Country Training — 
Training of 16 Iranians in Pond 
Engineering at UPV-BAC, 16 Aug - 
25 Sep 1993, and one Pakistani for

six months beginning 17 Aug 1993; 
AQD researchers served as resource 
persons.

SOUTHEAST ASIAN 
CENTER FOR TROPICAL 
BIOLOGY (SEAMEO- 
BIOTROP)

Attendance of Rolando Ortega 
in the Training Course and Sympo­
sium on Coastal Zone Management 
with Emphasis on Brackishwater 
Aquaculture, Bogor, Indonesia, 12 
Feb -16 Mar 1992

ASIAN PRODUCTIVITY 
ORGANIZATION (APO)

Attendance of Clarissa Marte in 
the Asian Productivity Seminar on 
Aquaculture, Tokyo, Japan, 24 Aug - 
6 Sep 1992

UNITED NATIONS 
ENVIRONMENT 
PROGRAMME (UNEP)

Attendance of Ma. Lourdes 
Cuvin-Aralar in the UNEP Work­
shop on Biological Effects of Pollut­
ants at Phuket Marine Biological 
Center, Phuket, Thailand, 16-25 Nov 
1993

AQUATIC ANIMAL 
HEALTH RESEARCH 
INSTITUTE

Attendance of Eduardo Leaño in 
the Collaborative Research and 
Workshop on Antibiotic Resistance, 
Bangkok, Thailand, 3-8 Nov 1993
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ASIAN FISHERIES 
SOCIAL SCIENCE 
RESEARCH NETWORK

Visit of Susana Siar to the 
Research Institute for Marine Fish­
eries, Jakarta, Indonesia, 12-20 Oct 
1993, to gain cross-cultural under­
standing of the role of women in 
fisheries and small-scale aquaculture

MARYLAND 
BIOTECHNOLOGY 
INSTITUTE, U.S.A.

Attendance of Celia Lavilla- 
Pitogo in the International Workshop 
on Environmental and Aquatic 
Microbiology and Biotechnology, 
Maryland, U.S.A., 4-11 Sep, and visit 
of fish health laboratories, 12-14 Sep 
1993

ADVICE COUNCIL 
FOR DEVELOPMENT 
COOPERATION 
(VUBAROS)

Fellowship grant to Romeo 
Caturao for an M.Sc. in Fundamen­
tal and Applied Marine Ecology at 
the Vrije Universiteit, Brussels, 
Belgium, starting 15 Sep 1993

GESELLSCHAFT FUR 
BIOTECHNOLOGISCHE 
FORSCHUNG MB-H - 
SOUTHEAST ASIA

Attendance of Nelson Golez 
in the Workshop on Biotechnology of 
Animal Feeds, Bangkok, Thailand, 
14-27 Mar 1993

COOPERATION

Cooperation with 
institutes and agencies 
in the Philippines

DEPARTMENT OF 
AGRICULTURE - 
BUREAU OF 
AGRICULTURAL 
RESEARCH

Research under the Fisheries 
Sector Program

• Induced sex inversion in 
grouper Epinephelus suillus using 
various methods of chronic 
administration of 17a-methyl- 
testosterone

• Effect of different fat sources 
on the egg quality of Epinephelus 
suillus

• Broodstock development of 
grouper for seed production: repro­
ductive biology of Epinephelus 
suillus in captivity

• Development of larval rearing 
techniques for the grouper, 
Epinephelus suillus: food, feeding, 
and water management

• Study on the biology and 
ecology of Epinephelus spp. in Capiz, 
Panay Island

• Effects of various stocking 
densities and food types on growth, 
survival and net yield of grouper 
Epinephelus suillus cultured in 
floating cages

• Age and reproductive per­
formance of milkfish

• Effect of dietary protein levels 
and ration size on reproductive 
performance of milkfish broodstock

• Alternative rearing scheme 
for milkfish larvae: extensive method 
of rearing in large tanks and ponds

• Verification and economic 
analysis of improved hatchery 
techniques for milkfish

• Development of practical 
diets for first feeding and older 
larvae of milkfish

• Feed development for sea 
bass juveniles based on inexpensive 
and indigenous ingredients

• Nutritional evaluation of 
some leguminous seeds as protein 
and energy sources for sea bass

• Spontaneous spawning of the 
native catfish, Clarias macro­
cephalus

• Improvement of hatching 
efficiency in the Asian catfish Clarias 
macrocephalus eggs

• Refinements of hatchery and 
nursery techniques for freshwater 
catfish, Clarias macrocephalus I. 
Different feeding rates and feeding 
frequencies

• Development and evaluation 
of practical diets for catfish Clarias 
macrocephalus broodstock

• Evaluation of low-cost feed for 
Penaeus monodon reared under 
semi-intensive and intensive condi­
tions in brackishwater ponds

• The role of mangroves as 
nurseries for penaeid juveniles
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• Evaluation of Kappaphycus 
sp. and Gracilaria heteroclada as 
binders for shrimp diet

• Seasonal variation in agar 
quantity and quality of Gracilaria 
heteroclada culture in ponds

• Cultivation of Gracilaria 
heteroclada and Penaeus monodon at 
different stocking densities in 
brackishwater ponds

• Abundance of mudcrab Scylla 
serrata in the intertidal and man­
grove areas: a comparative study

• Economic feasibility of the 
polyculture of Gracilaria heteroclada 
with tiger shrimp Penaeus monodon 
in brackishwater ponds

Staff development

• Attendance of Armando 
Fermin in the Aquaculture Sympo­
sium-Technology and Investment 
Opportunities, Riyadh, Saudi Arabia, 
11-14 Apr 1993

• Attendance of Jurgenne 
Primavera in the Basic Training in 
Population Genetics, UP Marine 
Science Institute, Quezon City, 25-29 
October.

BUREAU OF FISHERIES 
AND AQUATIC 
RESOURCES

• Morphometric changes and 
gonadal development among pond- 
reared Penaeus monodon broodstock •

• Ecological impact of introduc­
ing African catfish Clarias 
gariepinus: Predation on selected 
freshwater species

DEPARTMENT OF 
AGRICULTURE - 
REGION VI

Use of ponds for experiments

• Development of supplemental 
diet for milkfish. II. Growth and 
food consumption during dry and 
wet season

• Evaluation of CPSP and 
PROTIBEL as potential protein 
sources for shrimp feeds (Also in 
collaboration with Cooperative de 
Traitement des Produits de la Peche 
of France)

• Growth and survival of 
hatchery-bred and wild milkfish in 
nursery and grow-out ponds

• Pond culture of hatchery bred 
and wild groupers

PHILIPPINE COUNCIL 
FOR AQUATIC AND 
MARINE RESEARCH AND 
DEVELOPMENT

• Fellowship grant to Jurgenne 
Primavera for Ph.D. in Marine 
Biology, Marine Science Institute, 
University of the Philippines, 
Diliman

UNIVERSITY OF THE 
PHILIPPINES, DILIMAN

• Thesis research of Helen 
Pontevida: Influence of some envi­
ronmental factors on the growth rate 
and agar quality of selected 
Gracilaria species in Iloilo

• Thesis research of Jurgenne 
Primavera: The role of mangroves as 
nurseries for penaeid juveniles

UNIVERSITY OF THE 
PHILIPPINES IN THE 
VISAYAS

• Third-Country Training in 
collaboration with the Network of 
Aquaculture Centers in Asia-Pacific

• Use of experimental ponds at 
the Brackishwater Aquaculture 
Center in Leganes, Iloilo

• Roundtable discussion with 
UPV faculty and research staff on 
important issues in fisheries and 
aquaculture.

UPV and SEAFDEC/AQD 
voiced out concern regarding the use 
and abuse of chemicals in 
aquaculture. A position paper was 
submitted to the Philippine 
Government in 1992.

PROCESS, a non­
government organization

• SEAFDEC AQD and 
PROCESS (Participatory Research 
Organization of Communities and 
Education Towards Struggle for Self- 
Reliance) organized the Fishermen’s 
Association of Malalison Island and 
are jointly training the members of 
the association in alternative liveli­
hood and self-governance.
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COOPERATION

Cooperation with 
non-member 
governments

AUSTRALIA

Fellowship grant to Gilda 
Javellana for Ph.D. in Biological 
Sciences at the University of 
Queensland

BELGIUM
Fellowship grants to Denny 

Chaves and Rolando Gapasin for 
M.Sc. in Fundamental and Applied 
Marine Ecology at Vrije Universiteit, 
Brussels

Fellowship grant to Grace 
Minoso for M.Sc. in Environmental 
Sanitation at the State University of 
Ghent

CANADA

Fellowship grant to Monina 
Parazo for Ph.D. in Nutrition, Cana­
dian Institute of Fisheries Technol­
ogy, Technical University of Nova 
Scotia, Halifax

Attendance of Angelito Gonzal 
in the Training Course on Bioengi­
neering and Controlled Release 
Technology, Department of Chemical 
Engineering, Queen’s University, 
Ontario, Canada, 26 Oct-24 Nov 1992

FRANCE
Fellowship grant to Jesus 

Manolo Almendras for Ph.D. in 
Physiology at Rennes University, 
Rennes

ISRAEL

Attendance of Cesar Villegas in 
the International Workshop on 
Aquaculture Extension, Ruppin 
Institute of Agriculture, Emek Hefer, 
Israel, 29 Jun - 26 Jul 1993

KINGDOM OF SAUDI 
ARABIA

Attendance of Armando Fermin 
in the Aquaculture Symposium - 
Technology and Investment Opportu­
nities, Riyadh, Saudi Arabia, 11-14 
Apr 1993

UNITED KINGDOM

Attendance of Myrna Bautista 
in the 1993 International Mycotoxin 
Training Course, Natural Resources 
Institute, Chatham, Kent, England, 
27 Mar - 27 Jun 1993, through a 
British Council Technical Coopera­
tion Training Award

COOPERATION

Cooperation with 
private corporations

ASSOCIATION OF FISH 
MEAL AND FISH OIL 
MANUFACTURERS IN 
DENMARK

• Evaluation of various fish 
meals as protein sources for shrimp 
feeds

TAKEDA CHEMICALS

• The use of L-ascorbic acid 
α-glucoside in shrimp diets

CTTP-BEL INDUSTRIES, 
INC.

• Evaluation of CPSP and 
PROTIBEL as potential protein 
sources for shrimp feeds

NICHIMEN 
CORPORATION/ 
SHOWA DENKO

• L-ascorbyl-2-phosphate Mg 
as Vitamin C source for juvenile 
Penaeus monodon
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S E R V IC E  L A B O R A T O R IE S

S E A FD E C /A Q D 'S  
serv ice  lab s  provide s ta rte r  
c u ltu re  o f a lg a e  an d  
zo o p la n k to n  to  p riv a te  
h a tch eries , d iag n o se  
d is e a s e s  o f s h rim p s  an d  
fish es , a n d  a n a ly ze  feed , 
w a te r a n d  so il s a m p le s  
from  g ro w -o u t fa rm s .

A Q D  a ls o  a llo w s  th e  
fa c u lty  an d  s tu d e n ts  o f 
lo c a l u n ive rs ities  to  u s e  th e  
la b o ra to rie s  fo r  th e ir  
research  a n d  p rac ticu m  
tra in ing .

SERVICE LABS

Larval Food 
Laboratory

A total of 41.4 tons of 
phytoplankton, 5.5 tons of the 
rotifer Brachionus plicatilis and 24 
sets of enriched media stock solu­
tions were given to various research 
studies and training courses con­
ducted at AQD. Starter cultures of 
phytoplankton (1.4 tons) and rotifer 
(31 liters) and 16 sets of enriched 
media stock solutions were pre­
pared for the private sector at 
minimal costs. Collaborative 
projects were also provided starter 
cultures — two tons of 
phytoplankton and 200 liters of 
rotifer.

Artemia nauplii (776 million) 
and pre-adult and adult biomass 
(1,360 kg) were given to research 
studies and training courses at 
AQD. Commercial brands of 
Artemia cysts were analyzed for 
hatching efficiency, hatching per­
centage and naupliar size.

The laboratory trained 33 
students on the the off-campus 
internship and summer youth 
programs.

Centralized Analytical 
Laboratory

The samples analyzed during 
the period consisted of feeds (940), 
soil (62), and water (3,716). Of 
these, 66 samples of feeds, 27 of

soil, and 1,454 of water came from 
the private sector. The rest were 
from the ongoing studies at AQD. 
Analyses done on feeds were for: 
moisture content, crude protein, 
crude fat, crude fiber, ash, calcium, 
and phosphorus. Water quality 
analyses included pH, nitrite- 
nitrogen, ammonia-nitrogen, phos­
phate, total alkalinity, dissolved 
oxygen, total hardness, and turbid­
ity. Soil analyses included pH, 
organic matter content, available 
phosphorus, potential acidity, lime 
requirement, available sulfate and 
available iron.

Fish Health 
Laboratory

A total of 469 diagnostic cases 
— consisting of shrimp, fish, and 
water samples — were processed for 
bacteriological analysis. Of these 
cases, 90% were submitted by the 
private sector and the rest came 
from research studies at AQD and 
the University of the Philippines- 
Visayas.

Microtechnique 
Service Laboratory

A total of 4,884 samples were 
processed: whole larvae, or liver, 
gills, kidney, skin, muscles, stom­
ach, intestine, heart tissues of 
different species of fishes; 
hepatopancreas, gonads and larvae 
of shrimp; gonads of abalone and 
windowpane oyster; and seaweed 
thalli. A total of 10,226 slides were 
made in support of the research 
studies at AQD.
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Training and 
inform ation

SEAFDEC/AQD instituted a 
training and information dissemina­
tion program to complement 
research. AQD itself packages the 
information it generates from 
research in the form of training 
courses, seminar-workshops, news­
letters, extension manuals, and 
videos. A library and documentation 
center exchanges information with 
730 other agriculture or fisheries 
institutions around the world. The 
Visitors Services office toured about 
10,000 visitors in 1992 and 1993, 
including students (85%), government 
workers, fishfarmers and business 
men (14%), dignitaries and foreign 
scientists (1%). Among them was 
SEAFDEC Secretary-General Maitree 
Duangsawasdi who guested in AQD’s 
20th Anniversary celebration together 
with the crew and trainees of the 
training vessel M/V SEAFDEC.

The priority areas for 
manpower training in Southeast Asia 
were laid out in the Seminar on 
Training Requirements in Fisheries 
and Aquaculture in Thailand in 
1988, hosted by SEAFDEC and 
FAO-NACA. The specific training 
courses offered by AQD in 
1992-1994 were prioritized during 
ADSEA II in 1991.

A survey of actual training 
needs in the Philippines is on-going. 
It will evaluate the extent of utilization 
of AQD-developed technologies. In 
addition, AQD publications and video 
productions are also being evaluated 
by consultants.

AQD has about 30 information 
specialists and technicians manning 
its training and information program.

SEA FD E C /A Q D  
offers fo u r t r ain ing 
courses every  y ear  
an d  tw o  o th ers  every  
o th e r year. T h e  
tra in ing  co urses  a re  
about a  m o n th  and a  
half tong. T h ey  
co n s is t o f 80 -90%  
practical o r  field  
w ork  an d  10-20%  
lectures. T h e  train­
ing facilities inc lude  
audiovisual and  
lecture  room s, 
laboratories, 
fish  a n d  shrim p  
hatcheries, 
nurseries, a n d  a  feed  
m ill. T h e  resource  
p ersons o r  lecturers  
Include A Q D ’s  
professional 
research staff, 
faculty  from  the  
U nivers ity  o f th e  
Philipp ines in  th e  
V isayas, and  experts  
from  o th er  
institu tions a n d  th e  
priva te  sector.

T he  T ID  B u ild ing  houses  
co n fe ren ce  and  lecture  
room s, a p rin tsh o p  and  
au d io -v isu a l fac ilities .
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TRAINING COURSES

Regular training 
courses

CULTURE OF NATURAL 
FOOD ORGANISMS

This training course is offered 
every other year. The session con­
ducted from 3 March to 1 April 1993 
had eight participants from Malaysia 
(1), Thailand (3), and the Philippines 
(4). Six participants received 
SEAFDEC fellowship grants.

The four-week course imparts 
skills in the production of natural 
food essential to aquaculture.
Among the topics covered are the 
importance of natural food 
organisms, suitability, and nutritive 
value; plankton culture and use of 
Artemia in hatcheries.

Practical activities include 
collection of plankton samples; 
isolation and purification of specific 
phytoplankton species; monitoring of 
growth; laboratory and outdoor 
cultures of Chlorella, Skeletonema, 
and Moina; and decapsulation, 
disinfection, hatching, enrichment, 
and biomass culture of Artemia.

SHRIMP HATCHERY 
AND NURSERY

The training course is also 
offered every other year. It was 
conducted from 18 March - 8 May 
1992 with 12 participants from 
Malaysia (2), Thailand (3), Philip­
pines (6), and Kenya (1). SEAFDEC/ 
AQD provided fellowships to 8 of the 
12 participants from Member 
Countries.

The seven-week course develops 
skills in operating a small-scale 
shrimp hatchery, including 
broodstock and nursery manage­
ment. Emphasis is on Penaeus 
monodon. The course covers site and 
species selection, design and con­
struction of hatchery and nursery 
tanks, larval rearing, culture of 
natural food, harvest, packing and 
transport of fry, and marketing 
systems.

Practical activities include 
eyestalk ablation, broodstock 
sampling and monitoring, natural 
food production, larval rearing, 
feeding and water management, 
harvesting and packing.

FISH HEALTH 
MANAGEMENT

This training course is offered 
every year. In 1992, 14 participants 
from Malaysia (2), Thailand (3), 
Singapore (2), and the Philippines 
(7) attended the course held from 22 
April to 27 May. Ten of the 14 
participants had SEAFDEC/AQD 
fellowships.

In 1993, 14 participants from 
five countries attended the course 
from 21 April to 31 May: Malaysia 
(2), Philippines (7), Singapore (1),

T he tra in ing  in fish  
health  m anagem ent.
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Thailand (3), and Nigeria (1). Ten 
participants received SEAFDEC 
fellowships.

The five-week course provides 
practical and theoretical training in 
fish health management to 
government and fisheries extension 
workers and aquaculture 
technicians.

The course covers the occurrence 
and spread of diseases in 
aquaculture, microbial diseases, 
non-infectious diseases, and disease 
prevention and control.

Among the practical activities 
are anatomical examination of fish 
specimens, preparation of culture 
media and solutions for microbial 
analysis, bacterial isolation and 
identification, bacterial count, fungal 
isolation and identification, histologi­
cal preparation and analysis, 
bioassay, and health monitoring of 
shrimp larvae.

MARINE FISH 
HATCHERY AND 
NURSERY

This course is offered yearly. 
Two sessions were conducted in 
1992. The first - conducted from 3 
June to 24 July - had 16 participants 
from Malaysia (4), Thailand (2), and 
Philippines (10). Nine participants 
received SEAFDEC fellowships. The 
second - conducted from 12 August to 
2 October - had 14 participants from 
local government agencies and the 
private sector.

In 1993, only one session was 
conducted from 1 June until 21 July 
with 13 participants from Malaysia 
(1), Thailand (2), Philippines (8), 
Egypt (1), and Nigeria (1). Six

participants received SEAFDEC 
fellowships.

The seven-week course equips 
the participants with basic technical 
skills in operating fish hatcheries. 
The course covers seed production 
techniques for marine fishes such as 
milkfish, sea bass and grouper.

Practical activities include 
hormone injection or implantation, 
spawning, egg collection, transport of 
fish eggs and larvae, larval rearing, 
and culture of natural food.

AQUACULTURE 
MANAGEMENT

The course is offered yearly. It 
was conducted from 30 September to 
29 October 1992 with 19 participants 
from Malaysia (2), Thailand (2), 
Philippines (12), India (1), Saudi 
Arabia (1), and Nigeria (1). Eight 
participants from SEAFDEC 
Member Countries were provided 
fellowships.

In 1993, the course was 
conducted from 21 September to 20 
October with 18 participants: 
Malaysia (4), Thailand (2), 
Philippines (8), China (3), and 
Hongkong (1). Eight of the 
participants received SEAFDEC 
fellowships.

The four-week course develops 
the skills of project managers in 
aquaculture planning and 
implementation, monitoring and 
evaluation. The course covers 
technical topics: seed production of 
fishes and shrimps, grow-out 
culture, nutrition and diseases. The 
course's management module covers 
production, economics, marketing, 
financing, and government policies.

FISH NUTRITION

The course is offered yearly. It 
was conducted from 22 October to 2 
December 1992 with 13 participants 
from Malaysia (3), Thailand (2), 
Philippines (6), Indonesia (1), and 
Hongkong (1). Seven participants 
from SEAFDEC Member Countries 
received fellowships.

In 1993, the course was 
conducted from 21 October to 1 
December with 12 participants from 
Malaysia (2), Philippines (7), 
Thailand (2), and Nigeria (1). Eight 
participants received SEAFDEC 
fellowships.

The six-week course addresses 
the needs of aquaculture technicians 
and fish nutritionists for basic 
theoretical information and technical 
skills. The topics covered are basic 
nutrition and feeding theories, 
nutrient requirements of cultured 
species, formulation and preparation 
of artificial feeds based on feeding 
habits and digestive physiology, 
evaluation of feeds in terms of 
conversion rates and digestibility, 
feed preparation and storage, and 
feeding procedures.

CULTURE OF SEAWEED

This is a new three-week course 
designed by SEAFDEC/AQD for 
small-scale fish farmers. It covers 
identification of local seaweed 
species, biology and culture of 
Kappaphycus, post-harvest handling, 
and economics. The course was 
scheduled in 1993 but was cancelled 
due to lack of participants.
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Train ing  and In fo rm atio n  D iv is ion  Head  
Dr. C esar V illegas  w e lc o m e s  tra in ees .

S ince 1974, m ore  
than  10,000  
techn ic ians , 
students , 
teachers , 
researchers , and  
b u s inessm en  
have u n dergone  
tra in ing  at A Q D . 
They now  
co n stitu te  the  
aq u acu ltu re  w o rk  
fo rce  in 
S outheast A sia.

TRAINING PROGRAMS

Upon request, less formal 
training courses were arranged for 
individuals and small groups in 
laboratories and disciplines of their 
choice.

PRACTICUM TRAINING

Practicum training is a require­
ment for undergraduate Fisheries 
degrees in the Philippines.

Thirty-four graduating students 
from eight universities, colleges and 
fishery schools in the Philippines 
availed of the practicum training in

1992. Another 12 students finished 
their practicum at AQD in 1993.

INTERNSHIP TRAINING

Ten college graduates from the 
Philippines underwent internship 
training in the fields of phycology, 
chemical analysis, pathology, 
microtechnique and aquaculture 
economics in 1992. Another 21 
underwent training in phycology, 
pathology, fish hatchery, fish larval 
rearing, fish nutrition, and chemical 
analysis in 1993. A student from 
Deakin University in Victoria, 
Australia interned in aquaculture 
research on 15 April-14 May 1993.
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SUMMER WORK 
APPRECIATION 
PROGRAM

SWAP was implemented in 
compliance with Executive Order 
No. 395 (the Philippine President’s 
Summer Youth Program) and in 
collaboration with the Philippine 
Department of Labor and 
Employment - Region VI. In 1992, 
a total of 50 students and 
out-of-school youths from Iloilo 
participated in the program. In 
1993, 75 completed the program.

SUMMER SCIENCE 
INTERNSHIP

Four sophomore students from 
the Philippine Science High School 
trained in various research 
laboratories at AQD on 19 April to 
14 May 1993.

One student from the Special 
Science Class of the Iloilo National 
High School did the same on 10 to 
29 May 1993.

COLLABORATIVE 
TRAINING

A special training course in 
Aquaculture Engineering was 
conducted for 16 participants from 
Iran on 16 August - 25 September 
1993, and for one participant from 
Pakistan for six months beginning 
17 August 1993. These courses were 
in collaboration with NACA and 
UPV-BAC.

TRAINING NEEDS

Survey of aquaculture 
training needs

More than 90% of government 
aquaculturists in the Philippines 
responded to the survey — 
questionnaire on aquaculture 
training needs. To confirm 
responses, field visits were made 
and consultation were arranged 
with the Department of Agriculture 
personnel and fish farmers' 
associations in Regions 1, 2, 3 and 
5. A second phase will cover the 
rest of the country's 13 regions.

The survey will also cover 
Malaysia, Thailand, Singapore, 
Brunei Darussalam, and Indonesia.

O ne of th e  ac tiv ities  o f the  
C o m m u n ity  F ishery  R esource  
M an agem ent P ro jec t in 
M alalison Is land , C u las i, A ntique, 
is to  ed u ca te  th e  fish erfo lk  about 
the  im p o rtan ce  o f co n serv ing  
the  coasta l resources .

66



A Q D partic ipates in 
various  fa irs  and  exh ib its  
a t th e  inv ita t io n o f  host 
institu tions, and  
p rovides  resource  
p e rs o n s  in  sem inars  an d  
consu lta tive  m eetings.

F ish farm ers  
d is c u s s  th e ir  p ro b lem s  | 
w ith  A Q D  re s e a rc h e rs  
a t fa irs  an d  e x h ib its .

EXTENSION

AQD in fairs and 
exhibits

Third Science and Technology Fair 
sponsored by the Department of 
Science and Technology, Manila, 
22-26 Jun 1992

Kabisig Tiangge sa D.A. sponsored 
by the Department of Agricul­
ture, DA Parking Lot, Elliptical 
Road, Diliman, Quezon City, 16- 
21 Oct 1992

Techno Fair, a joint effort of the 
Department of Science and 
Technology, Philippine Informa­
tion Agency, Negros-Agri-Aqua 
Development Institute, and Iloilo 
State College of Fisheries, Sagay, 
Negros Occidental, 21-22 Oct
1992

UPV Fisheries Week Exhibits, 
University of the Philippines in 
the Visayas - College of 
Fisheries, Miag-ao, Iloilo, 1-6 Feb
1993

Agrifood-Agrimach Fair ’93,
Department of Agriculture and 
Regional Agricultural and 
Fisheries Council-VI, PNB 
Multi-Purpose Hall, Iloilo City, 
6-13 Mar 1993

Agri-Fair Exhibit, Department of 
Agriculture, Quezon City, 3-7 
May 1993

Workshop-Convention, Chamber of 
Fisheries and Aquatic Resources 
of the Philippines, Metro Manila, 
22 Oct 1993

First Philippine International Agri- 
Aqua Poultry and Livestock 
Exhibition and Symposium, 
Metro Manila, 4-7 Nov 1993

EXTENSION

Outreach

Seafarming research staff 
assessed Pinubulon in Guimaras as a 
probable site for an artificial reef and 
seaweed farm. This was requested 
by Save the Children, Philippines in 
summer 1992.

AQD participated in the radio 
program Iloilo Agri-Kapihan that is 
aired over DYLL-Radyo ng Bayan in 
Iloilo City. Dr. Anicia Hurtado- 
Ponce talked about the seaweed 
resources of Panay on 29 Jun 1992. 
Dr. Cesar Villegas updated the 
listeners on AQD's research and 
development programs and services 
on 31 Aug 1992. The radio program 
is part of an information campaign 
targetted at small-scale farmers by 
the Department of Agriculture and 
the Municipal Agricultural and 
Fishery Council.
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AQD staff served as resource 
speakers. Celia Pitogo lectured on 
Fish Health Management with 
Emphasis on Prawn Diseases at 
Dumaguete City, 18 Jul 1992 for the 
Negros Oriental Prawn Growers 
Association. Milagros Castaños and 
Romeo Caturao gave lectures during 
the Seminar on Writing Scientific 
Papers and Project Feasibility 
Studies at the Tario Lim Memorial 
Antique School of Fisheries, Antique, 
16-18 Sep 1992. Renato Agbayani, 
Marietta Duray, Fe Parado-Estepa, 
Avelino Trino, and Veronica 
Penaflorida served as resource 
speakers during the First Regional 
Aquaculture Congress, Davao City, 
29-30 Apr 1993.

EXTENSION

Adopt-A-Milkfish 
Broodstock Scheme

The scheme was implemented in 
1993 to extend the milkfish 
broodstock and hatchery technology 
generated a t AQD to the private 
sector. The cooperator shoulders all 
expenses in maintaining the adopted 
breeders and gets all the spawned 
eggs to rear in the hatchery. AQD 
provides the milkfish breeders, a 
cage, an egg collector, and technical 
assistance. AQD researchers also 
monitor the broodstock, hatchery, 
and grow-out performance of the 
adopted milkfish.

Three cooperators availed of the 
scheme. See result on p. 10.

EXTENSION

Seminar-Workshops

AQUACULTURE 
WORKSHOP FOR 
SEAFDEC/AQD 
TRAINING ALUMNI

The workshop was held 8-11 
September 1992 at AQD's Tigbauan 
Main Station. A total of 82 partici­
pants and observers attended the 
workshop: Malaysia (5), Thailand 
(3), Iran (1), USA (1), and Philippines 
(72). The workshop provided a forum 
for former trainees of AQD to share 
post-training experiences, interact 
with fellow graduates, and based on 
their experiences, recommend ways 
to make the training program more 
responsive to the needs of the 
aquaculture industry. The work­
shop provided the participants 
updates on the recent R&D at AQD.

The participants presented 
country papers on the status, 
practices and problems in shrimp 
and fish seed production, grow-out 
culture, fish diseases, and fish 
nutrition. In turn, AQD researchers 
presented papers on the recent 
advances in shrimp and fish seed 
production, fish health management, 
and fish nutrition. Overview of AQD 
research, training, and information 
dissemination were also given.

The workshop was funded by 
the Government of Japan.

BREEDING AND SEED 
PRODUCTION OF 
CULTURED FISHES 
IN THE PHILIPPINES

The seminar-workshop was 
conducted at AQD’s Tigbauan Main 
Station, 4-5 May 1993. About 130 
scientists and technicians from 
Japan, Malaysia, Singapore, Canada, 
UK, USA, Australia, and the 
Philippines attended.

The workshop promoted the 
exchange of information and views 
regarding breeding and seed 
production of various fishes. The 
scientists became aware of each 
other's past and ongoing research 
projects. Priority research areas 
were recommended and so was the 
closer cooperation among various 
institutions and private individuals 
who share the common goal of 
sustainable aquaculture.

The workshop was sponsored by 
the Government of Japan.
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SEA FD E C /A Q D  produces  
new sletters, extension  
m anuals , m onographs, 
leafle ts , and  v ideos -  a ll to  
d issem inate  aquacu ltu re  
science  and technology, 
A Q D  has com puters  fo r  
d e s k to p  publish ing , a  sm all 
prin ting  press, and  
equipm ent fo r v ideo  
production .

A Q D  a ls o  d istributes  
A q u a  D ep 't N ew s , a n  
in ternal new ssheet, to  its  
em ployees.

PUBLICATIONS

Newsletters

SEAFDEC ASIAN 
AQUACULTURE

This 12-page quarterly describes 
AQD research and related 
developments in aquaculture. 
Edited by M.B. Surtida, the following 
were distributed in 1992 and 1993:

December 1991 issue (Vol. XIII No. 4) 
March, June, September, December 

1992 issues (Vol. XIV No. 1, 
2, 3, 4)

March-June 1992, September 1992 
issues (Vol. XV, Nos. 1-2, 3)

AQUA FARM NEWS

This 20-page bimonthly newsletter is 
a production guide for fishfarmers 
and extension workers. It discusses

technology for cultured species and 
other recent information excerpted 
from various sources. Edited by 
M.T. Castaños, the following were 
distributed in 1992 and 1993:

December 1991 (Vol. IX No. 6 ) 
February 1992 issue on ornamental 

fish; April issue on mud crab; 
June issue on grouper; August 
issue on mollusc culture; 
October issue on aquaculture 
training; December issue on 
snappers (Vol. X, No. 1, 2, 3, 
4, 5, 6)

February 1993 issue on small-scale 
aquaculture; April issue on 
milkfish breeding; June issue on 
tilapia culture; August-October 
issue on policing fisheries 
(Vol. XI, No. 1, 2, 3, 4-5)

PUBLICATIONS

Books

SEAWEEDS OF PANAY

By AQ. Hurtado-Ponce, Ma. R. J. 
Luhan, and N.G. Guanzon, Jr. 
Lists the species of seaweeds found 
in Panay and Guimaras Islands in 
April 1988 to February 1989. 
Common names, descriptions, 
habitats, economic importance, and 
collection sites are given for 100
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species of green, brown, and red 
algae, 41 of which are new records 
for Panay.

The monograph was launched 11 
June 1992 at AQD's Tigbauan Main 
Station, Iloilo.

MANAGEMENT OF 
MILKFISH BROODSTOCK

By A .C. Emata, C.L. Marte, and 
L.Ma.B. Garcia
Updates the manual published in 
1984. Describes improved egg 
collection techniques, the standard 
egg transport procedure, the 
spontaneous maturation and 
spawning of milkfish in concrete 
tanks, and the improved hatchery 
technology. (AQUACULTURE 
EXTENSION MANUAL NO. 20, 
22 PAGES.)

The manual was launched on 
4 March 1993 during the Agrifood- 
Agrimach Fair ‘93 in Iloilo City. 
Mass reprinting was funded by the 
DA - Fisheries Sector Program 
in line with the government’s move 
to privatize the National Bangus 
Breeding Project (NBBP) of the 
Department of Agriculture.

PROCEEDINGS OF THE 
AQUACULTURE WORK­
SHOP FOR SEAFDEC/ 
AQD TRAINING ALUMNI

Edited by C.T. Villegas, 
M.T. Castaños, and R.B. Lacierda 
Contains country papers and the 
experiences of former AQD trainees, 
now aquaculture practitioners. 
Includes review of AQD research, 
training, and information 
dissemination from 1988 to 1992, 
and an assessment of the manpower 
needs in aquaculture.

20 YEARS OF RESEARCH 
AND DEVELOPMENT: 
AN ANNIVERSARY 
SOUVENIR VOLUME

Written by a committee chaired by 
V. T. Sulit. This 94-page volume 
commemorates AQD’s 20th year on 
9 July 1993. The volume includes

messages from SEAFDEC officials 
and collaborating institutions and 
the visions of past and present AQD 
Chiefs. A historical account of AQD’s 
accomplishments in technology 
generation and techno-transfer is 
presented in brief.

The volume also describes 
AQD's organization, stations and 
project sites, manpower support, 
technical collaborations, and finan­
cial matters. Former trainees and 
AQD employees who have rendered 
20 years of service provide personal 
insights. AQD’s future direction is 
also charted.

1991 ANNUAL REPORT

Details the research and 
development at SEAFDEC/AQD 
in 1991

REPRINTS

Four extension manuals were 
reprinted:

- Diseases o f Penaeid Shrimps in the 
Philippines

- Milkfish Hatchery

- Recommended Practices for Disease 
Prevention in Prawn and Shrimp 
Hatcheries

- Nutrition and Feeding of Penaeus 
monodon
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PUBLICATIONS

Videos

LET US MAKE 
AQUACULTURE 
SUSTAINABLE

A 30-seconder that won the 
second prize of P20,000 in a 1993 
contest sponsored by the Philippine 
Department of Environment and 
Natural Resources (The script was 
written by the Environment Action 
Group of SEAFDEC/AQD)

MUSSEL AND OYSTER 
FARMING IN WESTERN 
VISAYAS

Documents the 1993 survey 
done by SEAFDEC/AQD in 
collaboration with the ICLARM 
Asian Fisheries and Social Sciences 
Research Network (The script was 
written by G.PB. Samonte and 
W. Gallardo)

CARING FOR MILKFISH 
LARVAE

A 14-min program that 
demonstrates the milkfish hatchery 
technology developed by AQD and 
successfully adopted by private and 
government cooperators. With 
instructions on hatching of milkfish 
eggs, stocking of newly hatched 
larvae, larval rearing, and harvest 
(The script was written by M.T. 
Castaños and AC. Emata, 1992)

PUBLICATIONS

Services

AQD distributes Aqua Dep't 
News, a monthly internal newssheet, 
to the employees.

About 38 press releases were 
written and distributed to SEAFDEC 
Newsletter and the local and 
national media.

Catalogues of SEAFDEC/AQD 
services and products were made.

- Aquaculture Training Programs
- Aquaculture Publications and 

Video Tapes
- Library Acquisitions Lists

The SEAFDEC/AQD 1992 and 
1993 desk calendars were designed 
and printed (500 copies each).

Program and Abstract volumes 
and other materials were printed for 
the conferences and meetings 
sponsored by SEAFDEC/AQD.

The AV-Print staff provided 
AQD researchers and other units 
services in photography, blow-up 
recopies, graphics, video coverage, 
and sound track recording.

PUBLICATIONS

Sales and circulation

SEAFDEC/AQD reduced the 
prices of its publications and videos 
by 30-50% to cover only the authors’ 
royalties and the mailing cost. 
AQD shoulders the production cost 
to make aquaculture information 
more affordable to fishfarmers. 
Subscriptions to the newsletters were 
also discounted.

Sales of books and video tapes, 
and newsletter subscriptions 
amounted to about P150,000 in 1992 
and P170,000 in 1993.

About 2,500 copies of each issue 
of the newsletters were circulated: 
730 as library gifts and exchanges, 
500 to offices of the Department of 
Agriculture and non-government 
organizations, 180 to paying 
subscribers, 250 to AQD staff, and 
the rest, at fairs and exhibits.
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T h e  S E A F D E C /A Q D  
L ib rary  m a in ta in s  a n  
e x c h a n g e  a g re e m e n t w ith  
7 3 0  fo re ig n  a n d  lo c a l 
in s titu tio n s  fo r  re levan t 
p u b lica tio n s . A Q D  
c o n tr ib u te s  to  th e  S E A F IS  
R e g io n a l B ib lio g ra p h y  fo r  
F is h e rie s  a n d  A q u a c u ltu re  
o f  th e  S E A F D E C  
S e c re ta ria t in  T h a ila n d .

The Library 
documents its holdings in 
a computer database and 
services queries and 
requests for references.

LIBRARY

Library holdings

The library collection stands at 
11,575 monographic volumes, 6,083 
pamphlets, 2,620 SEAFDEC publi­
cations and 3,941 journal volumes.

The library acquired a brand 
new compact disc-read only 
memory (CD-ROM) drive and 
received a free disc from the USAID 
Center for Development Information 
and Evaluation in 1992. The Library 
subscribes to the Aquatic Sciences 
and Fisheries Abstracts (ASFA) on 
compact disc covering issues from 
1988. Two trial discs were received 
from ASFA, the WATERLIT and 
WASTEINFO databases covering 
1975-1992 and 1973-1992.

Researchers, managers, plan­
ners, students, teachers, librarians, 
and technicians comprise most of the 
readership in the AQD library.

The library circulates a brochure 
on its document delivery service and 
22 issues of the Library Acquisitions 
List. The library advertises new 
materials and maintains a bulletin 
board on government and industry 
policies and practices.

Documentation

A monograph on AQD's book 
holdings, covering 2,000 titles, was 
generated from the library database. 
Almost complete, this volume will be 
test-used as the computerized 
version of the Library Catalog.

SEAFDEC/AQD contributes to 
the SEAFIS project of the SEAFDEC 
Secretariat. About 439 papers on 
Philippine fisheries and aquaculture, 
including AQD research publications, 
dated 1990-1992 were sent to 
Bangkok. These materials are part 
of the SEAFIS Regional 
Bibliography for Fisheries and 
Aquaculture.
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A s o f 31 D e c e m b e r  
1993, th e  p e rm a n e n t  
Staff o f S E A F D E C /A Q D  
to ta lle d  349 , w ith  160  in 
R esearc h , 3 0  in  T ra in in g  
a n d  In fo rm a tio n , 117 in  
A d m in is tra tio n , 2 2  in 
F in an ce , a n d  21 in  th e  
O ffic e  o f th e  C h ie f.

A Q D  m an ag em en t, 
rese a rc h e rs , a n d  n o n -  
te c h n ic a l s ta ff a re  lis ted  

i n th e  A n n e x .

Dr. E fren  E d uard o  C. F lo res M r. S o ic h iro  S h irah ata

New AQD Chief

Dr. Efren Ed. C. Flores was 
inducted AQD Chief on 21 April 1992 
for a two-year term. The appoint­
ment was renewed for another two- 
year term, April 1994 to April 1996. 
He succeeded Dr. Flor Lacanilao.

Prior to his appointment as 
AQD Chief, Dr. Flores was Dean of 
the College of Fisheries, University 
of the Philippines in the Visayas. He 
finished his doctorate in fisheries at 
Hokkaido University in 1979, M.S. 
Fisheries at Nagasaki University in 
1972, and B.S. Fisheries at the 
University of the Philippines in 1964. 
Dr. Flores had been a Colombo Plan 
Fellow on coastal fisheries in Japan 
in 1968, an ACTIM Fellow on fishing 
industry organization and manage­
ment in France in 1980, and a DAAD 
Fellow on research organization and 
management in the Federal Republic 
of Germany in 1983.

Dr. Flores was Director of the 
Philippine Fisheries Research 
Society (1981, 1982), and is a found­
ing member of the Asian Fisheries 
Society (1985) and a member of the

Japanese Society of Scientific 
Fisheries. He has published papers 
in scientific journals and in 
conference proceedings, mainly on 
squid biology and fisheries.

Management Group

The Government of Japan 
extended the appointment of 
Soichiro Shirahata as Deputy AQD 
Chief beginning 7 July 1993.

AQD Chief Dr. Efren Ed. Flores 
appointed Dr. Relicardo Coloso as 
Head of the Research Division. He 
extended the terms of Dr. Cesar 
Villegas as Training and 
Information Division Head, 
Mr. Rufil Cuevas as Administrative 
Division Head, and Mr. Rene Alger 
as Finance Division Head. Other 
appointments and special designa­
tions were also made.
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PERSONNEL

Expatriates

Dr. Hiroshi Yabu, Japanese 
expert on seaweeds culture, 
completed his short-term 
assignment at AQD on 26 June 
1993. Prior to his departure, Dr. 
Yabu donated an incubator, a 
microscope, and a photography 
apparatus for microscopes.

Junji Imayoshi, JICA Expert on 
Grouper Culture, completed his 
short-term assignment at AQD on 
April 1992.

The services of Norio Yasunaga, 
JICA Expert on Fish Disease, has 
been extended by the Government 
of Japan for another year beginning 
9 September 1993.

Carolina da Costa Reis, 
University of Hohenheim, 
Germany, conducted her thesis 
research on milkfish digestive 
physiology from October 1990 to 
July 1991.

Karsten Schroeder, visiting 
Researcher from the University of 
Hohenheim, conducted research on 
milkfish bioenergetics from October 
1989 to October 1992.

Daan Delbare, visiting Junior 
Belgian Scientist, conducted 
research on Artemia, from 29 July 
to 7 September 1993, under the 
collaborative project between AQD 
and LAARC.

Tanya De Wolf, visiting Junior 
Belgian Scientist, conducted re­
search on Artemia from 18 August 
to 22 September 1993, under the 
collaborative project between AQD 
and LAARC.

PERSONNEL

Hiring and separation

Seven contractual employees 
were given permanent appoint­
ments in 1992. Another 38 
contractual employees were hired in 
1992-93, 19 of them under the 
Fisheries Sector Program, 
a collaborative project with the 
Department of Agriculture-Bureau 
of Agricultural Research. The 
terms of 48 contractual employees 
hired in 1991 were extended.

In 1992-93, 32 employees were 
separated from AQD: 12 retired, 
one passed away, 17 resigned, and 2 
terminated for failure to return 
after an extended leave of absence.

STAFF DEVELOPMENT

Graduate studies*

Roselyn Fernandez obtained her 
Ph.D. in Fisheries Science, from 
Hokkaido University, Japan in 
March 1993.

Didi Baticados is pursuing a Master's 
degree in Business Administra­
tion, University of San Agustin, 
Iloilo City, starting June 1993.

Sarah Loma Ortiguero is pursuing a 
Master's degree in Business 
Administration, University of 
San Agustin, Iloilo City, starting 
July 1993.

*See also Cooperation, p. 54

STAFF DEVELOPMENT

Non-degree training*

Gilda Lio-Po, Culture Collection and 
Animal Cell Technology and the 
Use of Computers in Microbiol­
ogy, Beijing, China, 6-21 Oct 
1992

Luis Ma. Garcia, collaborative work 
with Prof. Tetsuya Hirano, 
University of Tokyo, Japan, 9-23 
Oct 1992

Teresita Natividad, Short Course on 
Micro CDS/ISIS, Quezon City, 
25-29 May 1992

Romeo Caturao, Basic Trainor’s 
Training, Manila, 21-30 Apr 
1992

Ma. Antonia Tresvalles and Domingo 
Jutajero, Records Management 
Training, Manila, 5 Aug 1992

Efren Huervana, Technical Writing, 
Manila, 19-21 Oct 1992

Nancy Acdol, Alfredo Gustilo, Salve 
Gotera, Ramon Soriano, Lucy 
Torres, Delicia Tupas and 
Paciencia Garibay, Records 
Management Training, Manila, 
24-26 Nov 1992

Didi Baticados, Training-Seminar on 
Voluntary Arbitration Advocacy, 
Iloilo City, 25-27 Mar 1993

Teresita Natividad, Data Base 
Design and Implementation, 
Quezon City, 3 May-8 Jun 1993

Eva Aldon and Milagros Castaños, 
Workshop on Newsletters: New 
Methods for a New Mission, 
Manila, 20-22 Jan 1993 and 24- 
26 Mar 1993

Isidro Tendencia, Workshop on 
Documentary Film Making, 
Manila, 26-28 Jan 1993

Ma. Clara Dato, In-House Computer 
Training Services, Manila, 8-19 
Mar 1993

Esther Camacho, In-House Compu­
ter Training Services, Manila, 
15-28 Apr 1993
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Renato Agbayani, Training Course 
on Social Indicators for Evaluat­
ing Development Projects, Asian 
Institute of Journalism, Manila, 
14-16 Sep 1993

Lydia Plondaya, Software Training 
in FilemakerPRO for Macintosh 
Computer, Manila, 25-29 Oct 
1993

Antonina Duremdez, Nelda Ebron, 
and Anna Ma. Josefa Ortiz, 
Seminar on Effective Writing, 
Asian Institute of Journalism, 
Manila, 26-29 Oct 1993

Lina Gustilo, Seminar on Technical 
Writing, Manila, 4-8 Nov 1993

Nerissa Buelo, In-House Computer 
Training sponsored by the 
Department of Agriculture, 
Quezon City, 10-20 Nov 1993

Lucena Mallo, Seminar on Financial 
Control and Analysis, Manila, 
18-21 Dec 1993

Nineteen employees attended the In- 
house Seminar on Values 
Clarification and Commitment 
to Service, Guimbal, Iloilo, 13-14 
Dec 1993

STAFF DEVELOPMENT

Attendance in 
conferences**

Efren Ed. Flores represented AQD in 
about 20 consultative meetings 
and conferences in fisheries and 
aquaculture including hearings 
at the Philippine Senate. In 
conferences discussing AQD 
operation, Dr. Flores was 
accompanied by the Deputy 
Chief, RD Head, TID Head, and 
Special Assistant VT Sulit.

Twenty-three researchers, Third 
Asian Fisheries Forum, Singa­
pore, 26-30 Oct 1992

Ninfa Calvez, Techniques and 
Methods of Transfer, Removal 
and Termination of Property 
Accountability in Government, 
Manila, 8 Feb 1992

Leonardo Pineda, Forum on 
Operation of a Procurement 
System for Common Used 
Supplies, Materials and 
Equipment for Government and 
Private Offices, Manila, 15 Feb 
1992

Rene Alger and Jocelyn Coniza, 
Seminar on Taxation, Iloilo City, 
21 Mar 1992; SGV Foundation 
Seminar, Iloilo City, 23 Sep 1992; 
Special Tax Seminar, Bacolod 
City, 29 Jul 1993

Lorna Rodriguez, Occupational and 
Environmental Health, UP- 
Manila, 6-11 Apr 1992

Relicardo Coloso, Mae Catacutan, 
Myrna Bautista, Ilda Borlongan, 
and Ma. Teresa de Castro, 
Updates for Biochemistry 
Teachers, Iloilo City, 21-23 May 
1992

Susana Siar, Workshop on Develop­
ing Appropriate Rapid Rural 
Appraisal Techniques for Coastal 
Zone, Dumaguete City, 20-24 
Jul 1992

**See also Papers Presented a t 
Meetings, pp. 49-52, and 
Cooperation, p. 54

Th e  B inangonan  
sta ff on th e ir w ay  
to  th e  s ta tio n  by  
pum pboat.
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Renan Saliente, Seminar on Control 
and Auditing in a Computerized 
Environment, Bacolod City, 24- 
27 Aug 1992

Teresita Hilado and Gregorio 
Genzola, Seminar on Asset 
Disposal Systems and Proce­
dures in Government, Manila, 
5 Sep 1992

Didi Baticados and Bienvenida 
Benedicto, Personnel Manage­
ment Association of the Philip­
pines National Convention, Iloilo 
City, 23-24 Sep 1992

Ener Tacuyan, Technical Seminar for 
Electrical Engineers and Master 
Electricians, Iloilo City, 26 Sep 
1992; Mid-year Membership of 
the Institute of Integrated 
Electrical Engineers of the 
Philippines, Inc., Bacolod City, 
24-26 J un 1993; 18th Annual 
Convention of the Institute of 
Integrated Electrical Engineers 
of the Philippines, Manila, 3-7 
Nov 1993

All Training and Information Divi­
sion staff, Group Dynamics, 
Tigbauan, Iloilo, 8-9 Oct 1992

Amelia Arisola, National Convention 
on Developing Special Collec­
tions: Filipiniana and General

Assembly of the Philippine 
Librarians Association, Inc., 
Quezon City, 24-26 Nov 1992; 
First Professional Librarian 
Board Oath-taking, Manila, 
18 May 1993; Seminar- 
Workshop on the Librarian’s 
Changing Role in the Year 2000, 
Tagaytay City, 16-18 Sep 1993

Augusto Surtida, Seminar on 
Current Trends of Graphics 
Design, Manila, 25-28 Nov 1992

Antonina Duremdes, Accounting 
Update, Manila, 7-11 Dec 1992

Marubeth Ortega and Luisa Pacino, 
Seminar Workshop on Profes­
sional Development for Librar­
ians and Information Specialists, 
Iloilo City, 9-11 Dec 1992

Evangeline Tubungan, 32nd Anni­
versary and Annual Convention 
and WONCA Regional Confer­
ence for Asia, Metro Manila, 5-10 
Feb 1993

Anicia Hurtado-Ponce, National 
Research Council of the Philip­
pines Annual Meeting, Manila, 
12-13 Mar 1993

Rene Alger, Jocelyn Coniza, Erlinda 
Natividad, and Nora Tillo, 
Seminar on Withholding Income 
Tax and Simplified Net Income

Tax Systems, Iloilo City, 13 Mar 
1993

Salvador Rex Tillo, Sr., Seminar on 
Health and Safety, Fire Protec­
tion and Control, Iloilo City, 19 
Mar 1993

Rolando Mamauag and Nemesio 
Ganon, Seminar on Warehouse 
Operations and Management, 
Makati, 22-31 Mar 1993

Gilda Lio-Po, 22nd Annual Conven­
tion of the Philippine Society for 
Microbiology, Inc., Iloilo City, 12- 
16 Apr 1993

Salvador Rex Tillo, Samson Jaspe, 
and Zaldy Suriaga, 13th Philip­
pine Society of Mechanical 
Engineers Regional Conference, 
Iloilo City, 16-17 Jul 1993

Sarah Loma Ortiguero, Seminar on 
Effective Business Writing, 
Manila, 4-5 May 1993

Sixty-four researchers, National 
Seminar-Workshop on Breeding 
and Seed Production of Cultured 
Finfishes in the Philippines, 
Tigbauan, Iloilo, 4-5 May 1993

Ma. Teresa de Castro, Workshop on 
Processing of Cephalopods and 
Seaweeds, Iloilo City, 5 Jul 1993; 
Annual Regional Convention of 
the Pollution Control Association

Th e  M an ila  O ffice  
sta ff w ith  th e  A Q D  
C h ie f Dr. F lo res  
(ex trem e  left)
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of the Philippines, Inc., Iloilo 
City, 3-4 Dec 1993

Ma. Luisa Pacino, ABAP Seminar on 
AACR 2.5 with emphasis on 
Second and Third Level Cata­
loguing, Quezon City, 15-16 Jul 
1993

Erlinda Natividad, Accounting 
Update Seminar, Manila, 23-27 
Aug 1993

Fe Parado-Estepa, Meeting of the 
Presidential Coordinating 
Committee on the Prawn Indus­
try, Manila, 23-24 Aug 1993

Relicardo Coloso, Arnil Emata, 
Josefa Tan-Fermin, Clarissa 
Marte, Oseni Millamena, Anicia 
Hurtado-Ponce, Gerald Quinitio, 
and Susana Siar, Second Annual 
Research Review for the 
National Fisheries Research 
Program, Manila, 1-3 Sep 1993

Rex Alobba, National Conference of 
the Personnel Management 
Association, Bacolod City, 15-17 
Sep 1993

Marubeth Ortega, Philippine 
Bookfair ’93, Manila, 15-17 Sep 
1993; Megatrends Management: 
Librarian ship in the 21st Cen­
tury Seminar, Manila, 7 Oct 
1993; Seminar-Workshop on 
Health Documentation, Cebu 
City, 16 Nov 1993

Bienvenida Benedicto and Perla 
Trino surveyed the training 
programs in Metro Manila in 
preparation for the formulation 
of the AQD Staff Development 
Program, 20-25 Sep 1993

Sylvia Corro, SGV Group Conference 
on Profitable Materials Manage­
ment, Bacolod City, 22-24 Sep 
1993

Alejandro Santiago, Consultative 
Meeting on African Catfish, 
Munoz, Nueva Ecija, 14 Oct 1993

Nelda Ebron, Juan Garin, Jr., Jocelyn 
Coniza, Lucena Mallo and Amelita 
Subosa, Seminar on Techniques of 
Financial Statement Analysis and 
Management, Iloilo City, 23 Oct 
1993

In f r a s t r u c t u r e

T o  co n tin u a lly  
u p g ra d e  research  fac ilities , 
h a tch ery -lab o ra to ries  fo r  
fishes , seaw eeds , an d  
m o llu s c s  w ere  constructed . 
S evera l o th e r s tructu res  
w ere  b u ilt, upgraded  o r  
rep laced .

F u tu re  p la n s  inc lude  
a  new  te le p h o n e  sys tem , 
in s ta lla tio n  o f a  b a c k -u p  
g e n e ra to r that can  p o w e r  
a ll o f  th e  T ig b a u a n  M a in  
S ta tio n , a n d  upgrad ing  o f  
a era tio n , fre s h w a te r  
s u p p ly , a n d  e lectrica l 
sys tem s .

INFRASTRUCTURE

New infrastructure

Marine Fish Hatchery (Phase I and 
II). Phase II was funded by the 
Government of Japan

Seaweed-Mollusc Hatchery and Wet 
Laboratory

Cooling tower for the 450 and the 
85-KVA standby generators

Pontoon bridge from floating cages to 
researchers quarters at Igang 
Marine Substation

Shoreline protection and fences at 
TMS (Phase I and II)

Concrete columns of covered walk 
between Research and Nutrition 
Buildings

Footwalk and fence to the housing 
area

Plant Nursery and botanical garden 
Car shed between Research and 

Administration Buildings

A p erim eter fence w as  s tarted  on the seaw ard  side.
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T h e  new ly  construc ted  
S eaw eed -M o llu sc  
H atchery and  W et 
Laborato ry

T igbauan  M ain S tation  
is w ell m ain ta ined  and  
is rap id ly  becom ing  a 
w oo d lan d  park.
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The Igang M arine  
S tation  has a new  bridge, 
egg co llec to rs  and floating  
cages.

AQ D built floating  cages  
in the  Ilo ilo  R iver fo r  
co llab o ra tive  s tud ies  w ith  
th e  D epartm ent o f 
A gricu ltu re .

80



S P E C IA L  N O T E S

S E A F D E C /A Q D  
In a u g u ra ted  th e  M useum  
a n d  B io d ive rs ity  P lace  in  
1993. A Q D a lso  
o rg an ized  a n  a d  hoc  
co m m itte e  fo r  
en v iro n m en ta l p ro tec tio n .

A Q D  c o m m is s io n e d  
an  o rg an iza tio n a l rev iew  
to  d e te rm in e  how  A Q D  
can  in c re a s e  its  e ffic ien cy  
a n d  h o w  it c a n  w is e ly  use  
its  reso u rces . T h e  firs t o f  
th e  th re e  p h ases  h as  
b e e n  co m p le ted .

T h e  P h ilip p in es  
co n ven ed  in  A u g u s t 1993  
th e  P T A C  th a t o versee s  
S E A F D E C /A Q D 's  
p ro g re s s . Recom m end­

a tio n s  fo r A Q D 
p ro g ra m s  w e re  m ade; 
th e s e  w ere  in co rp o ra ted  
in  th e  1994  p rogram  
p ro p o s e d  d u rin g  th e  16th  
M eeting  o f  th e  S E A F D E C  
P ro g ram  C o m m ittee  an d  
ap p ro ved  du rin g  th e  26th  
M eeting  o f the  S E A F D E C  
C ou n c il.

A Q D  ce le b ra te d  i t s  
2 0 th  y e a r o f research  and  
d eve lo p m e n t o n  9  J u ly  
1993 . T h e  o c c a s io n  w as  
h ig h lig h ted  b y  th e  v is it o f  
th e  tra in in g  v e s s e l M V  
S E A F D E C  fro m  T h a ilan d  
w ith  S ecre ta ry -G ene ra l 
M a itre e  D uangsaw asd i.

SPECIAL NOTES

20th AQD Anniversary 
Celebration

AQD celebrated on 9 July 1993 
its 20th Anniversary with a program 
attended by the SEAFDEC Council 
Director for the Philippines, the 
SEAFDEC Secretary-General, and 
former AQD Chiefs. Certificates of 
Recognition were awarded to four 
former AQD Chiefs and to seven 
employees who also celebrated their 
20th year of service. Certificates of 
Appointment were awarded to 16 
Scientists. The Second Dean D.K. 
Villaluz Memorial Lecture, “Milkfish 
industry: beyond breeding and fry 
production research,” was given by 
AQD Scientist Dr. Clarissa Marte.

The 20th Anniversary was 
highlighted by the visit to Iloilo City 
of M/V SEAFDEC, the new training 
vessel of the SEAFDEC Training 
Department. M/V SEAFDEC has 
highly sophisticated fishing and 
navigation equipment.

An Anniversary Souvenir 
Volume was published that 
highlighted AQD research and 
development the past 20 years.

SPECIAL NOTES

AQD Museum and 
Biodiversity Place

The SEAFDEC AQD Museum 
and Biodiversity Place, inaugurated 
9 July 1993, is an ongoing exhibit

open to the public. It is located in 
the west wing of the Research 
Building.

The AQD Museum had its 
beginnings in 1975-1980 when 
Hiroshi Motoh and Shigeru 
Kumagai collected crustaceans and 
fishes in the course of ecological 
studies on tiger shrimp and 
milkfish. Motoh and his assistants 
identified the crustacean collection 
and Teodora Bagarinao identified 
the fish collection. The collections 
were brought together in a ‘mu­
seum’ in 1985 but it was not until 
1992 that AQD formally established 
the Museum.

The AQD Museum now 
contains the 1975-1980 collections 
of crustaceans and fishes and the 
more recent fish collections of 
Bagarinao and Hiroshi Kohno. It is 
also home to the ‘Seaweeds of 
Panay’ collection of Anicia Hurtado- 
Ponce, Ma. Rovilla-Luhan and 
Nicolas Guanzon. Molluscs were 
added to the museum starting with 
the personal shell collections of 
Bagarinao, Wenresti Gallardo, and 
Ma. Rovilla Luhan. Corals are 
being acquired, starting with 
beached specimens, and now new 
specimens from the resource assess­
ment study of Clarissa Marte in 
Malalison. In the future, 
seagrasses, mangroves, and more 
invertebrates will be collected.

Rather than being merely a 
depository of marine plants and 
animals, the AQD Museum aims to 
be an interesting and educational 
exhibit for SEAFDEC employees 
and visitors, particularly for school 
children and older students. Post­
ers on biodiversity and the environ­
ment are displayed in the hallways. 
Additional exhibits will be set up to 
highlight different aquatic species 
— their beauty, biology, and impor­
tance in fisheries and aquaculture. 
Just outside is a garden of a wide 
variety of ornamental plants. The
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AQD Museum is thus also a 
Biodiversity Place, part of AQD’s 
effort to increase public awareness 
of nature’s beauty and immense 
variety.

The AQD Museum and 
Biodiversity Place also aims to be a 
laboratory for undergraduate and 
graduate students interested in 
natural history studies. AQD will 
provide specimens, workspace, and 
scientific advice to interested 
students. For more information, 
contact the Museum Curator, 
Teodora Bagarinao.

SPECIAL NOTES

Environment Action 
Group: Think Globally, 
Act Locally

The Environment Action 
Group was organized in August 
1992 by Teodora Bagarinao and 20 
other researchers and information 
specialists a t SEAFDEC/AQD. The 
Office of the Chief officially recog­
nizes the EAG as the AQD Working 
Committee for the Protection of the 
Environment and provides funds for 
EAG activities. The aims of EAG 
are:

• To identify local environmental
problems (at AQD, in 
Tigbauan, in Iloilo, in Region 
VI) and study how they might 
be solved; •

• To formulate and implement
guidelines for the protection of 
the environment at AQD, 
particularly in terms of waste 
management and resources 
conservation;

• To promote nature-environment
education, especially among 
young people.

EAG examined the environ­
mental situation at AQD and held 
consultations to implement 
workplans, or guidelines and regu­
lations, for a better environment. 
Most of the following are already in 
effect and the others are continuing 
efforts.

• Prohibit garbage dumping on the
beach.

• Prohibit smoking in laboratories
and common offices; set up 
smoking and non-smoking 
areas.

• Ban the purchase of
chlorofluorocarbon aerosols.

• Ban the use of synthetic
pesticides. Keep offices and 
laboratories clean all the time.

• Discourage the use of styrofoam
and plastic food packaging.

• Separate recyclables (paper,
cardboard, glass, metal, 
plastics) from wastes before 
disposal.

• Quantify and characterize AQD
effluents, including chemicals 
from laboratories.

• Conserve electricity (minimize
aircon hours; turn off all 
electricals when not in use).

• Conserve water (report and
repair leaky faucets and toilets 
immediately).

• Grow trees and other plants all
over AQD all year round: make 
AQD green.

• Encourage walking and bicycling
at AQD for health, fitness, and 
nature awareness.

EAG built a kiosk for outdoor 
meetings. The kiosk reduces 
dependence on airconditioning, 
brings people ‘back to nature’ in a 
garden, and showcases the reuse 
and recycling of plastic containers 
and other ‘wastes’ as plant 
containers. EAG made waste bins 
(cum plant box and environment

poster) for the lobbies of major 
buildings at AQD.

EAG established a botanical 
garden in July 1993 and spear­
headed a massive tree-planting at 
AQD. A variety of trees were 
planted on a barren hillside that 
will later be landscaped into an 
educational botanical park. Various 
ornamentals and other small plants 
are grown in the EAG Garden 
behind the AQD Museum. These 
gardens showcase plant diversity 
and aim to inform people of the 
value of forests and plant resources.

EAG held a workshop on 
11-13 January 1993 to prepare 
environment education materials. 
The 10 leaflets from that workshop 
were expanded to about 60 others, 
all of which will be published as the 
environment education kit 
“Towards a Viable Environment: 
What Individuals Can Do” by 
Teodora Bagarinao, Milagros 
Castanos and Sid Tendencia.

EAG has an on-going 
environment consciousness program 
for the elementary schools near 
AQD. Environment Consciousness 
Day was held at two schools in 1992 
— with a rally-parade, nature 
exhibits, films, art and writing 
competitions, and nature books and 
T-shirts as prizes. Three 
elementary schools attended 
Children’s Day at the Museum (plus 
nature films and a visit to the fish 
hatchery) during AQD’s 21st 
Anniversary. A Community 
Library will be set up by EAG in the 
Buyuan Elementary School.
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SPECIAL NOTES

Organizational 
review

Phase I of the AQD organiza­
tional review, conducted by the 
Sycip, Gorres and Velayo, Inc. (SGV), 
concentrated on the organization and 
human resources management. The 
review assessed the capability of the 
organization and how its human 
resources support the organization’s 
new thrusts, plans, and strategies. It 
covered organizational structure, 
personnel recruitment and staffing, 
job evaluation and compensation, 
performance appraisal, and training 
and development.

The top and middle manage­
ment of AQD served as members of 
the Steering and Technical Study 
Teams. Selected AQD employees 
were interviewed.

SGV submitted its initial find­
ings in August 1993 and recom­
mended the following:

• Total overhaul of management 
policies and practices. The present 
rules governing AQD functions are 
to be reviewed, strengthened if 
appropriate, or changed to better 
address the needs of AQD itself, its 
target clientele, and its employees.

Personnel management will be 
reviewed as to the qualifications 
for line management positions, 
workplace behavior and discipli­
nary action, performance measures 
and rewards, incentives for 
research work, employee 
empowerment, communication 
and interaction. •

• A detailed organizational study to 
design an organizational structure 
that can best achieve AQD’s

mandate. Job design and 
structural alignment, work 
planning and staffing will be 
assessed.

SGV also noted that the short­
term tenure (two years with possible 
extension) of the Chief resulted in 
the interruption of promulgated 
administrative policies to the 
detriment of AQD.

SPECIAL NOTES

7th Meeting of the 
Philippine Technical 
and Administrative 
Committee (PTAC) for 
SEAFDEC

PTAC is tasked to review AQD’s 
progress and its proposed program of 
activities before these are presented 
to the SEAFDEC Program Commit­
tee for deliberation. The Seventh 
Meeting of PTAC was held at DA in 
Quezon City on 9 August 1993 and 
was attended by the DA Undersecre­
tary, the BFAR Director, the Dean of 
UPV College of Fisheries, and the 
AQD Chief. The DA Undersecretary 
(also the SEAFDEC Council Director

for the Philippines) chaired the 
meeting in the absence of the DA 
Secretary.

Highlights of the discussion:

• AQD fellows returning from train­
ing or degree programs abroad are 
requested to serve BFAR or other 
government institutions in the 
Philippines. However, the AQD 
Chief noted that this might not be 
possible as researchers have to 
conduct studies at AQD immedi­
ately upon their return or in many 
cases continue previous studies. 
But returning fellows may provide 
short-term technical assistance to 
BFAR upon request. BFAR was 
asked to propose a mechanism 
concerning this program.

• AQD was commended for its 
Adopt-a-Milkfish Broodstock 
Scheme. To give it more coverage, 
the DA Undersecretary agreed to 
formally launched the program at 
the Igang Marine Substation.

• PTAC asked AQD to compare the 
sales and distribution of its 
publications before and after the 
prices were reduced by half.

PTAC endorsed AQD's 1994 
program of activities for the 16th 
Meeting of the SEAFDEC Program 
Committee.

On its third decade, SEAFDEC/AQD aims 
to develop aquaculture technologies that 
are sustainable and environment-friendly 
and that give more equitable benefits to 
fisherfolk.
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F IN A N C E

F u n d s  fo r th e  o p era tio n  
Of SEA FD EC . A Q D  is 
co n trib u ted  by th e  
P h ilip p in e  G o vern m en t, 
and  a u g m e n te d  by  
A Q D 's  au x ilia ry  incom e  
-- sa le  o f research  
b y -p ro d u c ts  an d  
in -h o u se  p u b lic a tio n s , 
tra in in g  fe e s , housing  
ren ta ls , v eh ic le  use  
c h a rg e s , in te res t 
in co m e, a n d  sale  o f 
u n s e rv ic e a b le  item s.

T he G overnm ent 
of J a p a n  c o n trib u te s  
fu n d s  fo r  eq u ip m e n t, 
fe llo w s h ip s  fo r  tra in ees  
a n d  research ers , a n d  a  
p o rtio n  o f  o p e ra tio n . 
G ra n ts  w e re  a lso  
rece ived  from  
co llab o ra tin g  
in s titu tio n s .

FINANCE

Financial report

The contributions, grants, and other receipts received in 1992 
and 1993 were as follows:

1992 1993

• CONTRIBUTIONS
Philippine Government U S  $ 3,369,063 3,472,400
Government of Japan

Cash 451,643 480,541
In Kind 293,830 201,328

• GRANTS
DA-BAR Fisheries Sector Program 144,354 79,692
IDRC 110,768 46,608
NACA - 38,800
ICLARM-AFSSRN 5,287 8,416
IFS 9,500 9,882
CTPP-BEL Industries, Inc. 
Association of Fish Meal and Fish Oil

6,250

M anufacturers in Denmark - 7,400
Nichimen Corporation/Showa Denko 2,981 -
Takeda Chemicals 9,380 397
LAARC - 5,666

• OTHER RECEIPTS 131,879 369,211

TOTAL U S  $ 4,528,685 4,726,591

Expenses by function and by classification for 1992 and 
1993 were as follows:

1992 1993

BY FUNCTION:
• Research Division
• Training and Information

US $ 2,108,004 2,427,490

Division 457,084 436,150
• Administration Division 1,056,789 1,282,915
• Finance Division 197,767 240,163
• Office of the Chief 1 9 8 ,6 6 2 214,871

TOTAL 4,018,306 4,601,589

BY CLASSIFICATION:
• Personnel services
• Maintenance and other

2,274,482 2,800,785

operating expenses 1,353,169 1,260,945
• Capital outlay 390.655 539.859

TOTAL U S  $ 4,018,306 4,601,589

Note: Fund balances at year-end represent unspent grants and contributions 
for subsequent period project requirement.
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Annex

The People Behind 
SEAFDEC/AQD

Finance D iv is ion  Head  
R ene A lg e r d iscu sses  budget 
p lan s  w ith  h is  staff.

A ud iov isua l Tech n ic ian  Is idro  
T en d en c ia  at th e  v id eo  
editing  conso le .

W ater pum p o p erato rs  
R ufino  Bocol and  
T eofilo  Tusalem .

A d m in is tra tio n  D iv is ion  Head  
R ufil C uevas at a m eeting  w ith  
his staff.
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MANAGEMENT

Efren Ed. C. Flores, PhD, Department Chief

Soichiro Shirahata, BS, Deputy Chief

Relicardo Coloso, PhD, Research Division Head

Cesar Villegas, PhD, Training & Information Head

Rufil Cuevas, BS, Administration Division Head

Rene Alger, CPA/BS, Finance Division Head

FOREIGN EXPERTS

Norio Yasunaga, PhD, JICA Expert

Hiroshi Yabu, PhD, JICA Expert

Junji Imayoshi, MS, JICA Expert

Karsten Shroeder, MS, Visiting Scientist

Ruby Bombeo, MS, Res. Associate

Denny Chavez, MS, Res. Associate

Rolando Gapasin, MS, Res. Associate

Milagros de la Pena, MS, Res. Associate

Edna Bolivar, BS, Tech. Assistant

Emeterio Borlongan, BS, Tech. Assistant

1Danilo Javellana, BS, Tech. Assistant.

Deogracias Reyes, Jr., BS, Tech. Assistant

Lota Alpasan, BS, Tech. Assistant

Corazon Espegadera, BS, Tech. Assistant/Head, Larval Food Lab

Angelita Tillo, BS, Tech. Assistant

Daniel Lojera, BS, Tech. Assistant

2Sonny Boy Balad-on, BS, Tech. Assistant

2Nora Caberoy, BS, Tech. Assistant

2Mary Chona Estudillo, BS, Tech. Assistant

2Glendell Seronay, BS, Tech. Assistant

RESEARCH DIVISION 

Tigbauan Main Station

Breeding Section

Luis Ma. Garcia, MS, Scientist/Section Head

Clarissa Marte, PhD, Scientist

Emilia Quinitio, MS, Scientist

Josefa Fermin, MS, Scientist

Arnil Emata, PhD, Asso. Scientist

1 Joebert Toledo, M  Sci, Res. Associate

Grace Garcia, MS, Ress. Associate

1 Nieves Toledo, MS, Res. Associate

Rosemarie Caballero, BS, Tech. Assistant

Lillian Gustilo, BS, Tech. Assistant

Joel Garcia, BS, Tech. Assistant

Rosenio Pagador, BS, Tech. Assistant

2Miguel delos Santos, BS, Tech. Assistant

2Josephine Nocillado, BS, Tech. Assistant

2Dennis Candia, BS, Tech. Assistant

Nursery Section

Gerald Quinitio, PhD, Scientist/  Section Head

2Evelyn Grace de Jesus, PhD, Scientist

Marietta Duray, MS, Asso. Scientist

Armando Fermin, MS, Asso. Scientist

Jesus Almendras, MS, Asso. Scientist

Fe Dolores Estepa, MS, Asso. Scientist

3Felix Ayson, MS, Res. Associate

3Gilda Javellana, MS, Res. Associate

Demetrio Estenor, MS, Res. Associate

Farming Systems Section

Anicia Ponce, D Agr, Scientist/Section Head

Teodora Bagarinao, PhD, Scientist

Jurgenne Primavera, MA, Scientist

Isidra Tuburan, MS, Asso. Scientist

Renato Agbayani, MBA, Asso. Scientist

Neila Sumagaysay, MS, Asso. Scientist

Noel Solis, MS/MAq, Res. Associate

Ma. Teresa de Castro, MS, Res. Associate

Wenresti Gallardo, MS, Res. Associate

3Ma. Rovilla Luhan, MS, Res. Associate

Avelino Triño, MS, Res. Associate

Edgar Amar, MS, Res. Associate

Kaylin Corre, MS, Res. Associate

Jocelyn Ladja, MAq, Res. Associate

Eduard Rodriguez, MS, Res. Associate

3Susana Siar, MS, Res. Associate

3Nicolas Guanzon, MEd, Res. Associate

2Emmanuel Federico Capinpin, MS, Res. Associate

Rolando Ortega, BS, Tech. Assistant

Eliseo Coniza, BS, Tech. Assistant

Jan Sarroza, BS, Tech. Assistant

Romulo Ticar, BS, Tech. Assistant

Reuel Tumaliuan, BS, Tech. Assistant

2Alessandro Babol, BS, Tech. Assistant

2Nestor Bayona, BS, Tech. Assistant

2Esperanza Chavoso, BS, Tech. Assistant

2Junemie Hazel Lebata, BS, Tech. Assistant

2Helen Marcial, BS, Tech. Assistant

2Lynn Molina, BS, Tech. Assistant

2Yasmin Primavera, BS, Tech. Assistant
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Feed Development Section Binangonan Freshwater Station

Oseni Millamena, M Eng, Scientist/ Section Head

Ilda Borlongan, MS, Scientist

Myrna Bautista, MS, Scientist

1Mae Catacutan, M Fish Sci, Asso. Scientist

Veronica Penaflorida, MAgr, Asso. Scientist

Precilla Subosa, BS, Asso. Scientist/Head, Central Analytical Lab

3Veronica Alava, MS, Res. Associate

3Monina Parazo, MS, Res. Associate

3Nelson Golez, MAgr, Res. Associate

Perla Eusebio, MS, Res. Associate

May Grace Minoso MS, Res. Associate

Segundino Solen, BS, Tech. Assistant

Ofelia Reyes, BS, Tech. Assistant

Lucia Jimenez, BS, Tech. Assistant

Analyn Asutilla, BS, Tech. Assistant

2Florencia Jarder, BS, Tech. Assistant

2Bethany Gumban, BS, Tech. Assistant

2Jose Roy Hipolito, BS, Tech. Assistant

2Deograce Murillo, BS, Tech. Assistant

2Emmanuel Penetrante, BS, Tech. Assistant

2Alfonso Ticorda, BS, Tech. Assistant

2Aileen Mae Andrada, BS, Tech. Assistant

Fish Health Section

Celia Pitogo, MS, Asso. Scientist/Section Head

Gilda Po, M Public Health, Scientist

Erlinda Lacierda, MS, Asso. Scientist

Roselyn Fernandez, D Fish Sci., Asso. Scientist

Eleanor Tendencia, BS, Tech. Assistant

Milagros Paner, BS, Tech. Assistant

Remia Travina, BS, Tech. Assistant

Susan Torrento, BS, Tech. Assistant/Actg. Head, 

Microtechnique Service Lab 

3Gregoria Erazo, BS, Tech. Assistant

Fely Torreta, BS, Tech. Assistant

2Eduardo Leaño, BS, Tech. Assistant

Corazon Santiago, PhD, Scientist/Research Coordinator

Lourdes Aralar, MS, Scientist

Susana Baldia, PhD, Asso. Scientist

Zubaida Basiao, MS, Asso. Scientist

Alejandro Santiago, MA, Res. Associate

Ma. Rowena Eguia, MS, Res. Associate

Fermin Palisoc Jr, MS, Res. Associate

Angelito Gonzal, BS, Res. Associate

Adelaida Arago, BS, Tech. Assistant

Emiliano Aralar, BS, Tech. Assistant

Renato Arcilla, BS, Tech. Assistant

Manuel Laron, BS, Tech. Assistant

Ruel Eguia, BS, Tech. Assistant

Antonietta Evangelista, BS, Tech. Assistant

Igang Marine Station

Armando Gamuza, BS, Tech. Assistant

TRAINING AND INFORMATION DIVISION

Techno-Transfer Section

Rodrigo Lacierda, MAq, Res. Associate/Section Head

Jessica Saliente, MAq, Res. Associate

Ruby Salde, BS, Tech. Assistant

3Romeo Caturao, BS, Tech. Assistant

Rolando Elizon, BS, Financial Assistant

Audiovisual-Print Section

Augusto Surtida, BS, Information Asst./ Officer-in-Charge

Julia Lagoc, AB, Information Associate

Rosita Tenedero, MA, Information Associate

Milagros Castaños, MEd, Information Assistant

Eva Aldon, AB, Information Assistant

Marilyn Surtida, AB, Information Assistant

Anna Ma. Josefa Ortiz, BS Information Assistant

Lydia Plondaya, BS, Information Assistant

Loreto Tabigo-on, Jr., BS, Information Assistant

Library and Documentation Section

Amelia Arisola, BS, Information Assistant

Luisa Pacino, BS, Information Assistant

Carolina Unggui, BS, Clerk

Alfredo Gustilo, BS, Clerk
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MANAGEMENT SUPPORT STAFF ADMINISTRATION DIVISION

Office of the Chief

2Ramon Encarnacion, LLB, Consultant/  Legal Counsel

Virgilia Sulit, MA, Communications Officer/Special Asst. to the Chief

Sarah Loma Ortiguero, BS, Financial Asst./Actg. Adm. Assistant

Salve Gotera, BS, Clerk

Office of the Deputy Chief

Lina Gustilo, BS, Secretary

Office of the RD Head

Teresita Natividad, M Lib Sci, Information Associate/Data Bank

Corazon Cendaña, BS, Administrative Assistant

Larni Angellie Espada, BS, Tech. Assistant

Nancy Acdol, BS, Secretary

Rufino Macalalag, Tech. Assistant/  Supervisor, 

Lab. Equipment Maintenance

Office of the TID Head

Paciencia Garibay, BS, Actg. Adm. Assistant

Internal Audit/Systems Group

Teresita Hilado, BS, Auditing Assistant/Actg. Head

Merlinda Junio, BS, Auditing Assistant

Renan Saliente, BS, Auditing Assistant

Rolando Mamauag, BS candidate, Adm. Assistant

Manila Office

Natividad Millar, BS, Adm. Officer/Head

Antonina Duremdes, BS,. Accountant

Ma. Clara Dato, BS, Adm. Assistant

Estrella Camacho, BS, Financial Assistant

Leticia Mariano, BS candidate, Auditing Assistant

Nerissa Buelo, BS, Information Assistant

Elma Africa, BS, Property Custodian

Florencio Dalusong, BS, Property Custodian

Wilson Panoy, BS, Clerk

Binangonan Freshwater Substation

Ma. Luisa Gonzales, BS, Personnel Asst./Actg. Adm. Assistant

2Noel Garcia, BS, Acting Eng'g. Supervisor

Igang Marine Substation

Ernesto Torda Jr., BS, Clerk/Actg. Adm. Assistant

Office of the AD Head

2Hector Teodosio, LLB, Legal Counsel

Efren Huervana, BS, Adm. Asst./Actg. Adm. Assistant

Tomas Garibay, Jr., BS, Actg. Adm. Asst./Iloilo Liason Office

Neri Fernandez, BS, Property Custodian

Offero Templora, BS candidate, Actg. Security Assistant

Rene Loredo, BS, Clerk

Engineering

Salvador Rex Tillo, BS, Section Head

Samson Jaspe, BS, Mechanical & Electrical Engineering Supervisor

Zaldy Suriaga, BS, Actg. Water & Aeration Services Supervisor

Mario Jopson, BS, Actg. Carpentry Supervisor

Jose Edgar Gaton, BS, Craftsman/Janitorial-in-Charge

Reynaldo Tenedero, BS, Engineer

2Ener Tacuyan, BS, Engineering Assistant

Susana Sanchez, BS, Clerk

Ramon Soriano, BS, Clerk

General Services

Sylvia Corro, BS, Adm. Assistant/Head

Edwin Parreñas, BS, Housing & Management Supervisor

Gregorio Genzola, BS candidate, Actg. Properly & Supply Supervisor

Reynaldo Tuburan, BS, Property Custodian

Dante Guinalon, 2nd yr. College/Warehouse-in-Charge

Leonardo Pineda, AB, Adm. Assistant

Juan Bautista, BS, Clerk

Augusto Canto, AB, Clerk

Personnel

2Rex M. Alobba, LLB, Executive Officer/Section Head

3Didi Baticados, BS, Personnel Supervisor

Bienvenida Benedicto, M Mgt, Personnel Supervisor

Norma Teruel, BS, Personnel Assistant

Perla Triño, BS, Personnel Assistant

Cynthia Animas, BS, Personnel Assistant

Ma. Antonia Tresvalles, AB, Personnel Assistant

2Ma. Rizza Tenerife, AB, Clerk II

Medical Services

2Evangeline Tubungan, MD, Physician

2Therese Hilomen, DDM, Dentist

Lorna Rodriguez, BS, Nurse

2Bernie Golmayo, BS, Medical Technologist
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FINANCE DIVISION

Accounting

Jocelyn Coniza, CPA/BS, Section Head

Erlinda Natividad, BS, Accountant

Nora Tillo, BS, Financial Assistant

Evelyn Torres, BS, Financial Assistant

Amelita Subosa, CPA/BS, Financial Assistant

Jesus Mansoy, BS, Financial Assistant

Romulo Taleon, BS, Financial Assistant

Joaquin Vera Cruz, BS, Financial Assistant

Budget-Cashiering

Nelda Ebron, BS, Section Head

Juan Garin, Jr., BS, Actg. Head, Cashiering

Lucena Mallo, BS, Actg. Budget-in-Charge

Arden Tillo, BS, Financial Assistant

Ester Cang, BS, Financial Assistant

Rosario Torred, BS, Financial Assistant

Levy Jean Hilado, BS, Financial Assistant

David Grio, Jr., BS, Financial Assistant

Yolanda Gepulla, BS, Financial Assistant

Engineering  S ection  H ead  S a lvad o r R ex T illo  
d iscu sses  s tructu ra l des ign  w ith  staff.

1On leave

2 Contractual

3On study leave

Laboratory  equ ipm ent m a in ten an ce  s ta ff at w ork.

Dr. E van g e lin e  T u bungan  
co nducting  annual s taff 
m edica l check-up .
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A erial photo  of T igbauan  M ain S tation , Ilo ilo
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A eria l p ho to  of Igang M arine S tation , G u im aras  p ro v in ce .



A Q U A C U LTU R E  D EPAR TM EN T 
S O U TH E A S T  ASIAN  FISH ER IES D EVELO PM EN T CEN TER  

TR A IN IN G  AN D  IN FO R M ATIO N  D IVISION

TE N TA TIV E  TR A IN IN G  PR O G R A M  FOR 1995

Dates

C oasta l Aquacu ltu re* 16 January - 15 M arch
C u ltu re  o f N a tura l Food 07 M arch - 06 April
Fish H ea lth  M anagem ent 18 April - 29 M ay
M arine F in fish H a tchery 06 June - 25 Ju ly
Larv icu ltu re 02 August - 19 Septem ber
F reshw ate r A quacu ltu re 04 Sep tem ber - 13 O ctober
A quacu ltu re  M anagem ent 21 August - 20 Septem ber
Fish N utrition 24 O ctober - 08 D ecem ber

* B y  inv ita tion  only.

IN TER N SH IP /PR A C TIC U M  TR A IN IN G

U po n  re q u e s t, in te rn s h ip  tra in in g  m a y  be  a rra n g e d  fo r  in d iv id u a ls  a n d  sm a ll g ro u p s  in a re a s  o f n u tr itio n  a n d  fe e d  
fo rm u la tio n , c h e m ic a l/p ro x im a te  a n a lyse s , p la n k to n  c u ltu re , in s tru m e n ta tio n  a nd  o th e r  la b o ra to ry  w o rk . T h e  
D e p a rtm e n t a lso  a c c e p ts  a  n u m b e r o f u n d e rg ra d u a te  f is h e r ie s  s tu d e n ts  fo r  p ra c tic a l w o rk  (m a x im u m  o f 4 0 0  h ou rs) 
a s  a  re q u ire m e n t fo r  g ra d u a tio n .

F o r a p p lic a tio n  fo rm s  a n d  fu rth e r  in fo rm a tio n , p le a s e  c o n ta c t:

T R A IN IN G  A N D  IN FO R M A TIO N  D IV IS IO N 
S E A F D E C  A Q U A C U L T U R E  D E P A R TM E N T 
P.O . B o x  256 5000  I lo ilo  C ity  
P h ilip p in e s
T e l. N o .: 270-379 , 7 -05-05, 271-009 
C a b le : S E A F D E C  I lo ilo  
F ax : 63-33 -271 -008

M A N IL A  O FFIC E 
S E A FD E C  A Q U A C U LT U R E  D E P A R TM E N T 
#17  T im e s  S tree t, W e s t T r ia n g le , Q u e zo n  C ity  
1104 M e tro  M an ila  
P h ilip p in e s
T e l. N o .: 924-55-11 to  13 
C a b le : S E A FD E C  M an ila  
T e le x  N o .: 29750 S E A F D C  PH 
F ax : 63-2-924-55-11 lo c . 23
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CONSERVE BIODIVERSITY

Biological diversity, or biodiversity refers to the variety and variability among 
living organisms and the ecological complexes in which they occur. Biodiversity 
encompasses all species of plants, animals, and microorganisms and the ecosys­
tems and ecological processes of which they are part.

Thousands of species worldwide are under threat from overexploitation, loss of 
habitat, and pollution. Ecosystems such as forests, wetlands and coral reefs 
are being altered and destroyed for our own ends upsetting the delicate balance 
of nature. Denuded forests and broken reefs mean lost habitats for plants and 
animals that support humankind. Species extinction is at a level never known 
before. All species on earth depend on one another for survival. Because species 
in ecosystems are interdependent, the loss of one species can lead to the disap­
pearance of many others. Conserving biodiversity is therefore imperative.




