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Statement of the Department Chief

A
quaculture has emerged as an important industry in order to produce more fish for the 
burgeoning population and upgrade the quality of life, especially in Southeast Asia. Since its 
establishment in 1973, the Aquaculture Department (AQD) has made important advances 

in aquaculture research and has become established as a leading aquaculture center in the region. It 
continues to actively contribute to the development of aquaculture in the region through the generation 
of technologies that are environment-friendly, sustainable, and give equitable benefits to society. 
Researches are focused more on the use of open coastal waters for seafarming and searanching, than 
on the limited inland bodies of water. The participation of the fisherfolk in the generation of technologies 
has been facilitated in order to allow them access and understanding of the technologies developed.

Specifically, research activities at AQD are focused on economically important species in the region 
and cover the following areas:

• production of adequate supply of quality seeds including genetic improvement of stocks for aquaculture 
• improvement of culture techniques including the design of aquaculture facilities 
• development of cost-effective feeds and propagation of natural food organisms 
• identification of disease agents, pests and predators, and development of preventive and control 

measures
• development of sustainable seafarming and searanching techniques to enhance coastal resources 
• socioeconomics of aquaculture systems 
• environmental impact of aquaculture

This Report gives the highlights of research 
and development at AQD in 1994 and 1995. It 
also chronicles the progress of AQD’s pilot project 
on coastal fishery resources management at 
Malalison Island, Culasi, Antique. The project is 
development-oriented, integrating a multidiscip
linary research approach. The major thrusts of the 
project include the implementation of territorial 
use rights in fisheries, community organizing, eco
nomic utilization of resources, and co-management 
of fishery resources. AQD promises that this 
project could be duplicated in other parts of the 
country and the region, thus upgrading the quality 
of life of the fisherfolk.

EFREN ED. C. FLORES 
Chief, SEAFDEC/AQD A.

 F
aj

ar
do

1994-1995 Report 3



Overview of Research Activities

S
EAFDEC AQD conducted research on the priority species identified during the third Workshop 
on Aquaculture Development In Southeast Asia (ADSEA III). Milkfish and shrimp top the list for 
the most number of studies (chart next page). For milkfish, priority was placed on the refinement 

of breeding and larval rearing techniques and assessment of the performance of hatchery-produced 
larvae in nursery and grow-out systems. Studies on the biology and control of snail pests and 
improvement of feeding techniques were also undertaken. Research on shrimp focused on the use of 
indigenous ingredients in shrimp diets, feed supplementation, health management and broodstock 
development. Broodstock development and studies on hatchery and nursery rearing of grouper and 
snapper were continued while a project on breeding marine ornamental fish was initiated. Genetic 
characterization and selective breeding of local tilapia strains as well as refinement of breeding and 
hatchery techniques for native catfish were continued. Research on the seaweed Gracilaria focused on 
the refinement of culture techniques, characterization of agar quality and the use of this seaweed as 
biofilter in shrimp ponds. Techniques for larval rearing of abalone and window-pane oyster were refined.

Environmental and socioeconomic studies to address issues on sustainable fisheries and aquaculture 
were undertaken. A project aimed at developing a dynamic model of the Laguna de Bay ecosystem was 
started in 1995. Studies on the mangrove ecosystem as shrimp nurseries were completed, while work 
on community-based coastal resource management at Malalison Island, Antique continues.
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Overview of Research Activities

Number of studies per commodity

AQD researchers published a total 
of 62 papers in 1994 (28 papers in ISI- 
indexed journals) and 30 papers in 1995 
(17 in ISI-indexed journals). Of the 62 
papers published in 1994, 13 (21%) 
were work done by AQD in collabora
tion with other national agencies, inter
national organizations or universities 
abroad (usually as part of graduate 
school work). For 1995, 5 of the 30 
papers (16.7%) were work done out
side AQD. The past years showed a 
steady increase in the number of 
research staff going into graduate 
studies. As of December 1995, AQD 
had 20 PhD and 45 MSc holders. Six 
are in the PhD and four are in the MSc 
programs.

Number of publication per year

1994-1995 Report 5



Research on Marine and Brackishwater Fishes

MILKFISH

MILKFISH, Chanos chanos, 
research became the 
number one priority for 
AQD only in 1995. Between 
1994-1995, studies were on: 
refinement of broodstock 
and hatchery management 
techniques, induction of 
maturation and spawning, 
identification and 
elimination of morphological 
deformities in hatchery- 
produced fry, evaluation of 
commercial grow-out 
production systems 
including the performance of 
hatchery produced fry, 
improvement of 
brackishwater pond 
culture, bioenergetic and 
nutrient cycles in 
brackishwater ponds, and 
development of means to 
combat snail infestations in 
brackishwater ponds.

The milkfish hatchery 
technology developed at 
SEAFDEC/AQD has been 
verified in private 
hatcheries. Milkfish eggs 
and newly hatched larvae 
were reared by four 
commercial shrimp 
hatcheries in Panay. Sold 
at prevailing market prices, 
the return-on-investment of 
capital was 108-719%, and 
the payback period 1-4.6 
years.

Broodstock 
management
A study was conducted by C la r is sa  
M a rte  to determine the influence of 
dietary protein levels on the repro
ductive performance of milkfish 
broodstock. In 1994, broodstock 
were fed formulated diets containing 
42, 36, 30 and 24% protein a t 3% of 
body weight (BW) daily. Broodstock 
fed the diet w ith 42% protein had 
the highest egg production (8.05

million) and spawning frequency 
(15 spawnings). On the other hand, 
those given diets containing 36% 
protein produced 3.12 million eggs 
from 9 spawnings whereas those fed 
diets containing 30% or 24% protein 
had fewer spawnings and lower egg 
production. The over-all egg quality 
did not vary  among spawns. 
However, hatching ra te  was higher 
in broodstock given diets w ith 42% 
protein compared to those fed diets 
w ith 36 or 24% protein.

AQD maintains around 
1,000 milkfish spawners 
in marine cages and 
concrete tanks. This 
represents less than half 
of the total milkfish 
breeders in the Philippines 
as of September 1995.
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Research on Marine and Brackishwater Fishes

In  1995, fish given diets 
containing 36% protein had higher 
to tal egg production, num ber of 
spawns and m ean num ber of eggs 
per spawning th a n  those given the 
diet w ith 42% protein. However, egg 
viability (74-82%), hatching rate  
(68-74%), norm al larvae (70-92%) 
and survival a t day 21 (13-18%), as 
well as egg diam eter, to tal length of 
larvae, and yolk sac volume did not 
vary between treatm ents.

The study of A rnil E m ata on 
the effect of age and source of 
broodstock on the reproductive 
perform ance of m ilkfish was contin
ued. W ild-caught or hatchery- 
produced broodstock from various 
stocks (1980, 1983 and 1985) were 
fed form ulated diets containing 36% 
protein and 6% lipid a t 4% of BW 
daily. In 1994, older (1980 and 
1983) broodstock produced more 
eggs and spawnings th an  younger 
(1985) stock. Broodstock from wild 
fry (1983) produced the highest 
num ber of eggs (7.59 million) from 
11 spawnings. The 1980 broodstock 
(wild fry or hatchery-reared) pro
duced 0.74 million eggs (2 
spawnings) and 3.34 million eggs (5 
spawnings), respectively. Among 
the 1985 stock, egg production was 
3.12 million (9 spawnings) by 
breeders from wild fry and 0.04 
million (1 spawning) by broodstock 
obtained from hatchery-reared fry. 
Unlike in  the 1993 breeding season, 
the egg quality of spawns during the 
1994 season did not vary as a 
function of age or broodstock source. 
The num ber of eggs produced by the 
1983 broodstock from wild fry was 
sim ilar to those from the oldest 
broodstock (1980). During the 1993 
and 1994 seasons, there  w as an 
indication of a drastic decline in egg 
production and in  m ean num ber of 
eggs per spawning by the 1980 
broodstock from wild fry which was 
not evident among the 1980 
broodstock from hatchery fry.

Off-season 
maturation and 
spawning
E m ata observed th a t although 
photoperiod affects gonadal m atu ra 
tion in milkfish, three schemes of 
photoperiod m anipulation failed to 
advance or prolong spawning. The 
num ber of spawning days during the 
breeding season was shorter for 
broodstock kept in a long 
photoperiod regime (16L:8D) in te r
rupted by a short photoperiod 
(4L:20D) in January-February, 
March-April or M ay-June th an  those 
kept under n a tu ra l light conditions. 
On the other hand, spontaneous 
spawning of broodstock kept in an 
annual photoperiod cycle com
pressed into 4, 8, or 12 months, was 
still confined to the natu ra l spaw n
ing season. The production and 
quality of eggs and larvae did not 
vary. The total egg production 
(2.15-4.11 million), num ber of 
spawnings (10-13), m ean num ber of 
eggs per spawning (0.22-0.33 
million), as well as the percentages 
of viable eggs (65-70%), hatching 
(55-60%), and normal larvae (65- 
80%) did not vary among the 
photoperiod treatm en t groups.

M arte used hormones to induce 
off-season m aturation in milkfish in 
a study aimed a t establishing a 
hormone induction protocol th a t can 
enhance rem aturation  and increase 
the spawning frequency of milkfish. 
In 1992-1993, females were given 
silastic im plants of estradiol-17β 
(E2) and the males w ith 17α - 
hydroxyprogesterone (17HP), at 
either 250 or 1000 µg/fish. Both the 
low and high E 2 doses and the low 
17HP dose effectively initiated 
m aturation  of milkfish, enhanced 
rem aturation, bu t was not able to 
m aintain  gonadal m aturity  beyond 
the spawning season.

In  1994, m ales last im planted in 
May 1992 w ith a low or high dose of 
17HP were stocked w ith females

given the low and high E 2 doses, 
respectively. Fem ales given the low 
E 2 dose spawned 14 tim es from April 
to July, while females given the high 
E2 dose spawned only once. Fem ales 
given the high E 2 dose also produced 
the least num ber of spawns in  1993. 
This suggests th a t chronic high E2 
trea tm en t m ay have induced go
nadal regression in  m ost of the 
trea ted  fish.

Milkfish hatchery
Extensive larval rearing  gave poor 
survival bu t produced larger 
milkfish fry. This w as the re su lt of 
the  study on alternative rearing  
scheme for m ilkfish larvae 
conducted by M arte. Two 90-ton 
concrete tanks were fertilized to 
promote p lankton growth and 
stocked w ith newly-hatched m ilkfish 
a t 1 larva/liter. R esults in 1993 
indicated th a t the extensive rearing  
of m ilkfish larvae in  tan k s fertilized 
w ith chicken m anure had lower 
survival ra tes a t Day 18 (2-6%) 
compared to 30% w ith  the usual 
procedures. Sim ilar resu lts  were 
obtained in 1994 (3-8% survival) and 
1995 (4.3-6.6% survival). Extensive 
larval rearing  in a private farm  
(2500 m 2) stocked w ith  68,000 larvae 
yielded about 900 pieces of 32-day 
old fry (survival, 1.3%).

R olando G apasin  conducted a 
study to determ ine w hether 
essential fatty  acids (EFA) and 
vitam in C supplem ents re su lt in 
b e tter growth, survival, stress 
resistance and elim inate deform ities 
in m arine fish larvae. A lthough the 
incidence of opercular deformities 
was significantly lower in 40-day old 
larvae fed HUFA + Vit. C-enriched 
rotifers and A rtem ia  compared to 
those fed unenriched rotifers and 
Artem ia, growth, survival and 
salinity  stress perform ance did not 
differ between the two groups.

Practical diets for milkfish 
larvae developed by Ilda B orlongan  
could possibly reduce the dependence
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Research on Marine and Brackishwater Fishes

of milkfish larvae on live food. A 
formulated diet was found to be 
effective as supplem ent to rotifers for 
milkfish younger th an  15 days, and 
another diet as partia l substitu te for 
Artem ia  nauplii for larvae 15-21 days 
old. Feeding experim ents were 
continued in  1994 for both the first 
feeding and older larvae using the 
practical diets. Particle size of the 
diets was adjusted as the larvae 
grew. At Day 21, b e tter survival and 
growth were atta ined  by the milkfish 
larvae given an improved diet 
containing white fish meal and 
phosphated vitam in C.

The use of SEAFDEC 
microbound larval m ilkfish diets 
(MBMD) as supplem ent to Artemia 
( AR) was verified in the study 
conducted by M arietta  Duray. 
Larvae fed a commercial diet (Lansy 
A-2) + Artem ia  were longest (15.2 
mm TL) and heaviest (5.17 mg dry 
weight [DW]), followed by the control 
(14.9 mm TL and 3.15 mg DW) fed 
Artem ia  only. Those fed Artem ia  + 
MBMD were 12.1 mm long and 
weighed 1.5 mg DW. The lowest 
values were a tta ined  by larvae fed 
Brachionus + MBMD (11.8 mm TL, 
1.47 mg DW). Survival (24-26%) was 
not significantly different among 
treatm ents.

Pilot te s ts  on the use of 
SEAFDEC form ulated milkfish diet 
(MBMD) as partia l or complete 
replacem ent of Artem ia  nauplii were 
also conducted in 1995. Comparable 
growth (13.0-13.4 mm TL; 1.7-1.9 mg 
DW) and survival (20.3-22.9%) were 
attained in  the control and the test 
diet given as partia l or complete 
replacem ent for Artem ia  nauplii. 
Survival of MBMD-fed larvae was 
higher (28.1%) though not signifi
cantly different from th a t of the 
control (19.6%). There were 107 
successful production runs; 33 runs 
were aborted. Survival ra tes range 
from 1 to 84% (average 16.2%).
About 2.6 million fry were produced 
in 1995.

Osteological abnormalities can 
occur in hatchery-produced 
milkfish larvae. The causes and 
solutions are still being studied.

Deformities in 
hatchery-produced 
larvae
Grace G arcia monitored the 
incidence of grossly visible 
deformities in hatchery-produced 
milkfish fry in an attem pt to 
characterize and quantify the 
morphological abnormalities at 
different life stages. Deformities 
such as cleft in the branchiostegal 
membrane, missing or deformed 
branchiostegal rays, and deformed 
opercular plate were common among 
hatchery-reared milkfish larger than  
0.5 g. In 1994, about 10% of 35-day 
old hatchery-bred milkfish fry had 
deformed opercular plates, 28% had 
missing or deformed branchiostegal 
rays, and 25% had both deformities.

After six m onths of rearing in tanks, 
36% of surviving fry from the same 
batch were deformed; 13% were 
severely deformed.

Joeb ert Toledo studied the 
effects of handling stress on milkfish 
eggs and the incidence of osteological 
abnorm alities in milkfish fry tran s 
ported a t different stages of embry
onic development. M ortalities and 
abnormalities were higher in  groups 
transported at stage 1 (cleavage), 
stage 2 (blastula), and stage 3 
(neurula), than  those transported  at 
stage 4 (C-shaped embryos) and 
stage 5 (newly hatched). Survival 
ra tes on day 26 were significantly 
higher in fry transported as 
C-shaped embryos and newly 
hatched larvae than  those 
transported at the earlier embryonic 
stages.
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Research on Marine and Brackishwater Fishes

AQD cooperates with four hatchery 
operators in commercially testing its 
hatchery techniques. Three other 
fishfarmers are helping AQD evaluate 
the nursery and grow-out of hatchery- 
produced milkfish fry.

In a related study, G. G arcia  
examined the sensitivity of fertilized 
milkfish eggs to physical stress. 
When eggs at different develop
m ental stages were subjected to an 
abrupt stop after a free fall, eggs at 
cleavage were found to be very 
sensitive to stress w ith m edian lethal 
drop height (LDH50) of 23-24 cm. 
The sensitivity of eggs decreased 
following many cell stage and was 
very low during the C-shaped 
embryo stage until the head and tail 
s ta rt to separate from the yolk 
(LDH50, 97->100 cm). After this 
stage, m ortality rates were higher 
than  the control bu t not dependent 
on drop height.

Commercial milkfish 
fry production
Luis Ma. Garcia evaluated the 
nursery and grow-out of milkfish 
derived from hatchery seed. Twenty- 
four to 29 day old milkfish fry (TL: 
11.4-15.8 mm) were grown by three 
commercial growers in Iloilo from 
Ju ly  to September, 1995. 
Fingerlings harvested after 45 days 
in the ponds had a total length of 
58.5 to 63.3 mm. Survival rates 
varied from 75-91%. The presence of 
gross morphological deformities 
among the harvested fingerlings 
varied from 2.6% to 7.3%.
Fingerlings are now being reared in 
commercial grow-out ponds.

Brackishwater 
pond culture
E arthen  ponds, especially those w ith 
high stocking density, intensive 
feeding, lim ited w ater exchange, and 
no aeration, can become oxygen- 
depleted, and produce high am ounts 
of sulfide. Sulfide is toxic to all 
aerobic organisms. The sulfide 
tolerance of juvenile m ilkfish 
Chanos chanos and the tilapia 
Oreochromis mossambicus was 
determ ined by T eodora B agarin ao  
and Im elda  O laguer to te s t the 
hypothesis th a t sulfide is 
responsible for some fish kills in 
culture ponds. The exposure tests  
were done in  25-liter aquaria  w ith 
flow-through (100 ml/min) seaw ater 
a t 27-30°C and sulfide stock 
solutions pumped in a t 1ml/min. A 
control (no sulfide) and six nominal 
concentrations from 50 to 1000 pM 
sulfide were ru n  w ith three rep li
cates over tim e and 10 fish per 
replicate aquarium . The actual total 
sulfide concentrations in the aquaria 
were m easured w ith the m ethylene 
blue method and used in the 
regression against the probits of % 
survival. Four experim ents showed 
th a t 2-6 g m ilkfish and 4-8 g tilapia 
have low tolerance to sulfide. The 
50% lethal concentrations for both 
species were about 130 pM (4.2 mg/l) 
total sulfide or 8 pM (0.25 mg/l) H2S 
in 4-8 h, and 60 pM total sulfide or 4 
µM H 2S in 24-96 h. E arthen  pond 
bottoms can have these sulfide 
concentrations (m easured range 
0-382 µM, m ean 54±79 µM, n=80), 
and probably, so can the w ater 
column under hypoxic pond 
conditions.

F u rth er tests determ ined the 
effects on juvenile m ilkfish (2-12 g) 
of abrupt sulfide exposure, hypoxia, 
and low pH, alone, and in combina
tion. W hen fish in  flow-through 
aquaria were exposed to sulfide 
pumped in a t 25 ml/min, 200 pM 
total sulfide or 12 µM H 2S proved 
lethal in 2 h, bu t 30-50 µM sulfide

1994-1995 Report 9



Research on Marine and Brackishwater Fishes

allowed survival to 6-24 h. M ilkfish 
in  aquaria  w ithout aeration  or flow
through sea w ate r died in 5-8 h 
w hen dissolved oxygen had  gone 
from 6 to 1 mg/l . U nder hypoxia 
w ith  30-110 µM sulfide, the fish died 
in  2.6-3.8 h. The te s ts  w ith  low pH 
were done by pum ping a w eak 
sulfuric acid solution a t 25 m l/m in 
into aquaria  w ith flow-through sea
w ate r such th a t the  pH w ent down 
to pH 6 in  3 h  and  pH  5 in  4 h. 
U nder these conditions, milkfish 
died in  7-9 h  w hen the pH had gone 
down to pH  3-4. W hen sulfide was 
pum ped w ith  the acid, the fish died 
in  2-6 h  in  the  presence of 30-90 pM 
sulfide (nearly  all H 2S), even when 
pH stayed a t  pH 4.5-6.3. These data 
show th a t  sulfide, hypoxia, and low 
pH are each toxic to m ilkfish at 
particu la r levels and aggravate each 
other’s toxicity. More sulfide is 
produced under anoxic conditions in 
sedim ents and the w ater column, 
and the proportion of sulfide in the 
toxic H 2S form increases a t low pH. 
E arlie r reports have attribu ted  mass 
fish kills in  ponds to acid sulfate 
soils, low dissolved oxygen, 
Microcystis blooms, and ectogenic 
meromixis (warm  saline w ater 
under a layer of cold ra in  water). 
Sulfide can aggravate these other 
factors to cause fish kills in 

brackishw ater ponds.

Growth, production and survival 
of m ilkfish in  sem i-intensive culture 
did not vary  w ith  feeding levels (3, 4, 
5%) and frequency (3x, 6x) a t 4% feed 
level. This was indicated in the 
study by N eila  Sum agaysay  which 
determ ines the growth and 
production of milkfish, and 
evaluates the economics of feeding at 
different levels and frequencies. 
Growth of m ilkfish fed a t 3% BW 
(ave. weight: 79.3 g; SGR: 2.3%/day) 
w as lower compared w ith those fed 
a t 4% or 6% BW (ave. weight: 90.3- 
96.0 g; SGR: 2.6%/day) after 45 days 
of feeding. A t 4% BW feeding, 
growth was higher w hen fish were

fed 6x daily th an  3x daily. The 
biomass was 436-880 kg/ha. During 
the 1995 runs, the biomass was 
significantly higher when fish were 
fed a t 4% BW (947-960 kg/ha; fed 
either 3x or 6x daily) than  a t 3% (780 
kg/ha) or 6% BW (858 kg/ha). 
Economic analysis showed tha t 
feeding milkfish a t 4% BW daily is 
most efficient.

Morning DO was higher and 
prim ary productivity was lower at 
3% feeding rate  compared to other 
treatm ents. There was no difference 
in  ammonia, nitrite, n itra te  and total 
suspended solids among treatm ents 
bu t levels were generally higher at 
6% specifically on the last m onth of 
culture when biomass and feed input 
were highest. Based on fish 
production and w ater quality, it is 
recommended th a t feeding rate  in 
unaerated ponds be a t 4% and 
decreased to 3% BW when biomass 
reach approximately 800 kg/ha.

Sum agaysay also compared 
food intake and growth of wild and 
hatchery-reared milkfish under 
controlled conditions. After 45 days 
of rearing in  nursery tanks (stocking 
density: 480 fry/12m3), survival of fry 
caught from the wild (86%) was 
higher than  those obtained from the 
hatchery (78%). Also, 96.8% of the 
hatchery-bred fish were normal and 
3.2% had deformities. Weight gain of 
wild fish ranged from 0.69-3.09 g, 
hatchery-bred normal fish from
0.32- 2.72 g and hatchery-bred 
abnormal fish from 0.32-4.92g. After 
91 days of rearing in 12 m2 concrete 
tanks a t a stocking density of 
1 fish/m3, SGR and BW of wild stock 
ranged from 4.9-5.1% and 83.9-99.3 
g, respectively. The SGR and BW of 
hatchery-bred normal fish range 
from 3.9-4.4% and 47.0-79.3 g, 
respectively, and 3.9-5.1% and 
47-63.3 g for hatchery-bred fish with 
deformities. Survival was 100% for 
all treatm ents.

The mineral requirem ents of 
juvenile milkfish were assessed by 
Ma. G race M inoso. Milkfish

juveniles (BW = 1.78 g) were fed 
semi-purified diets containing 
different levels of m anganese (Mn: 0, 
2.5, 5, 10, 15, 20, and 25 µg/g). 
Fish fed diets containing 10 µg/g Mn 
showed higher weight gain compared 
to those fed diets w ith 2.5, 20, and 
25 µg/g Mn. Maximum weight gain 
(156%) was obtained in  milkfish fed 
diets w ith 10 µg/g Mn and lowest in 
fish fed diets w ith 25 µg/g Mn 
(101%). Survival (55-62.5%) was 
not significantly different among 
treatm ents. Mn levels in  bones, 
flesh and liver after treatm en t did 
not show any trend.

M inoso also tested whether 
phosphorus (P), magnesium  (Mg), 
iron (Fe), zinc (Zn) or manganese 
(Mn) are essential for growth and 
survival of milkfish juveniles. The 
fish were fed 6 semi-purified diets 
w ith either all of the te s t elements 
(control) or w ithout P, Mg, Fe, Zn or 
Mn. After 22 weeks of feeding, fish 
given diets w ithout P  or Fe had 
significantly lower weight gains 
(1022 ± 22% and 1066 ± 17%) 
compared to the control (1270 ± 
38%). Weight gain in  fish fed all the 
other diets was not significantly 
different from the control. Survival 
ranged from 97-98% and was not 
different among treatm ents.

Bioenergetic 
and nutrient cycle 
in ponds
The utilization of natu ral and 
supplemental feeds in semi-intensive 
production of milkfish was assessed 
in  a Ph.D. thesis research by Kai 
K uhlm ann of the U niversity of 
Hohenheim (Germany). The study 
aimed to quantify the contribution of 
natu ral and supplem ental food in  the 
energy and protein balance of 
growing milkfish.

Milkfish were grown during the 
wet (May to September 1994) and 
dry (November 1994 to March 1995) 
seasons and the growth and feed
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intake of the fish, as well as 
proximate composition and amino 
acid profile of its n a tu ra l food were 
examined. M ilkfish grew faster 
during the w et season. Survival rates 
(over 80%) were sim ilar in both runs. 
M easurem ents of gut fullness 
confirmed previous observations th a t 
milkfish is a daytime feeder, w ith 
peak feeding activity between 1100 h 
to 1500 h. Milkfish fed on 
supplemental food during daily 
feeding periods and took natu ra l food 
in between. The n a tu ra l food during 
the first 2 m onths of culture 
consisted of Lyngbia  spp. (Cyano
phyta), N itzchia  (Bacillariophyta), 
Chaetomorpha (Chlorophyta), 
Pleurosigma spp. (Chlorophyta), 
Acartia  spp. (Copepoda) and Rotaria 
(Vermes). Snails and nematodes 
were also found in the gut during the 
second half of the culture period. 
Food consumed consisted of 86.3% 
natu ra l food and 13.7% supplemental 
food during the w et season and 
85.4% natu ral and 14.6% supple
m ental food during the dry season. 
Therefore the essential amino acids 
requirem ents are mostly m et by 
natu ra l food. Oxygen consumption 
under laboratory conditions was 
higher during the day (especially 
after feeding) th an  a t night.

An experim ent was conducted to 
study the effects of L-carnitine 
supplem entation on growth, survival, 
production, and body composition of 
milkfish in  semi-intensive culture 
during the dry season. Growth 
(BW: 8.38-89.99 g; SGR: 11.08- 
97.32%), survival (83.2-83.9%), 
production (612.42-674.05 kg/ha), 
and nu trien t deposition (CA: 11.06- 
17.68%; CP: 67.60-74.03%; CF: 7.65- 
16.70%; NFE: 1.31-4.72%) of milkfish 
fed diets w ith or w ithout L-carnitine 
were not significantly different from 
each other. This may be due to the 
contribution of n a tu ra l food from 
which milkfish could have 
synthesized L-carnitine.

The metabolic energy require
m ents of selected finfish larvae

(Chanos chanos, Lates calcarifer, 
Siganus guttatus, and Epinephelus 
suillus) were studied as a part of the 
Ph.D. thesis research of R iza  
O rdonio-Aguilar (Tokyo University 
of Fisheries, Japan). Experiments in 
1993 focused on species differences 
in energy reserves and utilization as 
they relate to growth and develop
m ent of milkfish. The RNA-DNA 
ratios were analyzed in 1994. The 
measure of synthetic ability per cell 
was 2.23, 2.56, 3.16, and 4.04 for 
milkfish, sea bass, grouper, and 
rabbitfish, respectively. These 
values remained constant for the 
first seven days, except for rabbitfish 
where RNA:DNA decreased by 50% 
a t Day 4. This was because DNA 
remained constant while the RNA 
was metabolized relative to other 
body constituents.

Molluscicides 
for ponds
Snails, m ainly of the family 
Potamididae, colonize brackishw ater 
culture ponds and interfere with the 
growth of n a tu ra l food particularly 
the cyanobacterial m at lablab. Snail 
infestation became a serious problem 
of milkfish farm ers in  the 
Philippines after the triphenyltin  
molluscicides Aquatin and B restan 
were banned by the D epartm ent of 
Agriculture because of reported toxic 
effects on aquatic anim als and farm 
workers. M anagem ent of pond snails 
requires information on distribution 
and abundance, behavior, feeding, 
and reproduction. Teodora  
B agarinao studied the biology of 
snail pests in brackishw ater ponds to

Snail infestation became a serious 
problem of milkfish farmers in the 

Philippines after the triphenyltin 
molluscicides Aquatin and Brestan 

were banned by the government 
because of reported toxic effects on 

aquatic animals and farm workers.
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AQD's marine fish hatchery

identify the species and understand 
its distribution, feeding habits, 
movements, and reproduction. Four 
farm sites were sampled for snails 
between A ugust and September 
1995. Snail densities were much 
lower in ponds th a t had recently 
received an adequate dose of 
molluscicide, bu t densities also 
varied among ponds a t the same site. 
Cerithidea cingulata  is the most 
abundant (ave. 500/m2, bu t as high 
as 5300/m2) and thus the most 
serious pest, and m anagem ent 
techniques are badly needed for this 
species. Individually, Telescopium  
telescopium  d isturbs (bulldozes) the 
pond bottom more than  does 
Cerithidea, bu t Telescopium  densi
ties are much lower (ave. 5/m2) and 
these snails could be easily collected 
for food. Terebralia sulcata leaves 
the pond bottom for extended 
periods, is usually not abundant, and

thus not a significant pest. Other 
snails in the ponds include 
Cerithium  spp., Vexillum  sp., 
Neritina variegata, Smaragdia  
rangiana, and Clithon oualaniensis, 
all a t low densities; most of these 
were present in Leganes but absent 
from the other pond sites.

The effective concentration of 
tobacco dust against pond snails 
(Cerithium  spp.) was found to 
increase w ith body size in a study by 
Ilda B orlongan aimed at 
determining the median lethal 
concentration (LC50) of tobacco dust

50
against brackishw ater pond snails at 
various life stages and the most 
effective rate  and time of tobacco 
dust application in milkfish ponds. 
Toxicity tests of tobacco dust against 
juvenile (L= 9.9±1.2 mm,
W= 0.16±0.04 g), sub-adult 
(L= 16.6±1.6 mm, W= 0.57±0.12 g), 
and adult (L= 27.2±1.9 mm,

W= 1.45±0.15 g) pond snails were 
conducted. The 24 h  LC for the

50
different size ranges were 175, 428 
and 505 kg/ha, respectively. The 
LC50 after 48 h were 83.4, 115.2 and 
352.8 kg/ha, for juvenile, sub-adult 
and adult, respectively. The 72 h 
LC50 were 30, 87 and 166 kg/ha. The 
nicotine content of the tobacco dust 
used was 2.8%.

In 1995, the nicotine content of 
different types of tobacco: flue-cured 
(neutral), flue-cured (full-flavor), 
burley, and batek (full-flavor) was 
determined and toxicity tests were 
conducted on adult snails. The LC50 
and LC99 decreased as nicotine 
content of the tobacco dust increased, 
indicating th a t molluscicidal activity 
of the tobacco dust is directly related 
to its nicotine content. Tobacco dust 
application rate  of about 24 kg/ha is 
considered optimal for 99% eradica
tion of snails a t 3 days exposure.
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The grouper Epinephelus coioides

No m ortalities were observed in 
milkfish juveniles (0.5-2.3 g) after 
7 days exposure to tobacco dust at 
concentrations lethal to pond snails.

B orlongan  also studied the use 
of metaldehyde as a molluscicide in 
milkfish ponds. Different formula
tions (7.5% granular, 10% coated 
granular, 20% pelleted, wet 
processed) and particle sizes 
(unground and ground) were tested 
against brackishw ater pond snails 
(Cerithium  spp.). The efficacy of 
metaldehyde against snails was 
affected by the concentration of the 
active ingredient and particle size. 
Three formulations w ith particle size 
ranging from 0.1 to 1.0 mm and 
containing 10% active ingredient but 
w ith different binders were tested in 
adult snails. LC50 and LC99 after 3 
days of exposure ranged from 2-3 and 
5-6 kg/ha, respectively.

GROUPER

Research on breeding and 
seed production of 
GROUPER, Epinephelus 
spp., is aimed at producing 
fry on demand at minimum 
cost. Studies on grouper 
during 1994-1995 were on: 
reproductive biology, 
refinement of broodstock 
management, breeding, 
hatchery and nursery 
techniques, feed develop
ment and ecology of wild 
seeds.

Wild caught grouper 
juveniles cultured in ponds 
and given various feeds 
showed preference for frozen 
fish. This is a serious 
constraint in developing 
countries like the 
Philippines where “trash 
fish” is eaten by the 
people. Cage culture of 
grouper, on the other hand, 
is already well established 
in other countries in the 
region.

B ro o d s to c k  
m a n a g e m e n t
Hormone im plantation of 17a- 
methyltestosterone (MT) was more 
effective than injection in m aintain
ing milt release of sex-inversed 
grouper, Epinephelus coioides. This 
was reported in the study by 
C larissa M arte which evaluates the 
viability of sperm from hormonally 
sex-inversed male groupers. All

previously M T-treated fish were 
re-im planted w ith 4 mg/kg MT in 
May 1994 and were m ilting when 
sampled in July. There was no 
difference in  m ilt volume (0.1-3.0 
ml), sperm atocrit (27-70%), and 
sperm count (7-22 x 106 cells/ml) of 
spontaneous and sex-inversed males. 
Control females (implanted w ith 
blank silastic tubes) paired w ith 
spontaneous (4F:3M) or sex-inversed 
milting males (2F:2M) spawned from 
August to November. There was no 
difference in  percent fertilization, 
hatching and normal larvae from 
eggs fertilized by either spontaneous 
or sex-inversed males. Similar 
results were obtained for both cage 
and tank  reared broodstock in 1995 
except th a t milt volume was signifi
cantly higher in spontaneous males 
than  in sex-inversed males in cages.

G erald Q uinitio attem pted to 
improve the quality of eggs by 
enriching the feed of the grouper 
broodstock w ith fat from various 
sources. Three groups of fish (3 
females and 1 male) in 50-ton 
concrete tanks were fed either fish 
by-catch (control), fish by-catch 
enriched w ith cod liver oil, or fish 
by-catch enriched with commercial 
HUFA. Enrichm ent of the feed w ith 
fat did not improve the reproductive 
performance of grouper broodstock. 
Monthly egg production, spawning 
frequency, fertilization rate , egg 
viability, and hatching rates were 
higher in the control group th an  
those given fish by-catch enriched 
with either cod liver oil or 
commercial HUFA.

Results of another study by 
Q uinitio indicate th a t spontaneous 
spawning of cage and tank-reared  
groupers followed a lunar cycle 
occurring for 4-7 consecutive days 
after the last quarter. The m ean 
num ber of eggs spawned by each 
caged breeder was 0.9 million in 
August (3 M: 6F, 5 spawnings), 2.35 
million in Septem ber (3 M: 5F, 6 
spawnings), and 1.15 million in 
November (3 M: 4F, 7 spawnings).

1994-1995 Report 13



Research on Marine and Brackishwater Fishes

The m ean egg production per tank- 
reared breeder was 0.37 million in 
August (1 M: 2F, 4 spawnings), 0.82 
million in  Septem ber (1 M:2F, 5 
spawnings), and 1.81 million in 
November (1 M: 2F, 6 spawnings).

Grouper eggs a t different stages 
of development (8-32 cell stage, 
blastu la-gastru la, and neurula) were 
collected and th e ir fertilization rate, 
egg viability, percentage of normal 
larvae, and num ber of days to 100% 
m ortality were compared. Eggs 
collected a t b lastu la-gastru la or 
neuru la stages were significantly 
more viable and had  more normal 
larvae th an  eggs collected a t the 
8-32 cell stage. H atching rate  and 
num ber of days to 100% m ortality 
were not significantly different 
among groups collected a t different 
developmental stages.

H a tc h e ry  a n d  
n u rs e ry
M arietta  D uray determ ined the 
best feeding and the m ost effective 
w ater m anagem ent schemes for older 
grouper larvae. Day 20 larvae were 
fed Artem ia  (3.0 nauplii/ml) either 
once, 2x, or 4x a day. After two 
weeks, larvae fed 4x a day were 
longer (20.3 mm) and heavier 
(28.7 mg DW) th an  those fed 2x 
(20.1 mm; 27.2 mg) or once a day 
(19.1 mm; 24.0 mg). Survival was 
highest in  larvae fed 4x a day 
(50.3%) compared w ith  the other two 
treatm en ts (39.7% and 18.0%, 
respectively). Day 20 grouper larvae 
were also reared  in salinities of 24 
and 33 ppt (am bient salinity) until 
Day 56 to examine the effect of 
salinity  on growth and survival of 
grouper larvae. Larvae were longer 
(42.5 mm) and heavier (316.8 mg) 
and survival was higher (16.3%) in 
24 ppt th a n  in  33 pp t (1.2%).

JICA expert M asanori D oi 
examined the use of copepod nauplii 
as first food for grouper larvae. A 
total of five larval rearing tria ls were 
carried out in 5-ton outdoor tanks 
from Ju ly  to November 1995. Initial 
results show th a t larvae fed copepod 
(Acartia and Pseudodiaptomus) 
nauplii or combinations of copepod 
nauplii and rotifers had higher 
survival rate (18.8-19% on Day 8) 
and attained higher growth (3.93- 
4.96 mm TL) on Day 10 than  those 
fed rotifers alone (1% survival, 2.94 
mm TL).

Eduard R odriguez compared 
the performance of wild caught and 
hatchery-bred grouper juveniles in 
nursery and grow-out culture ponds. 
Phase 1 compared the growth of wild 
(mean initial weight = 8.8 g) and 
hatchery-bred (3.0 g) grouper juve
niles reared in 75 m2 pens installed 
in ponds. The fish were stocked at 
2/m2 and given trash  fish a t 5% BW. 
After 90 days of culture, there was 
no significant difference in growth 
and survival indicating th a t the 
performance of both wild caught and 
hatchery-bred grouper juveniles is 
comparable.

The effect of stocking density and 
types of food on the growth, survival 
and net yield of grouper juveniles 
cultured in floating netcages was 
studied by Edgar Amar. Two size 
groups of grouper juveniles (Group 1 
14.9 cm TL, 40.5 g BW; Group 2 
12.27 cm TL, 29.61g BW) were 
stocked one m onth apart in eight 1 
m3 cages at 60 and 120 fish /m 3. The 
fish were fed trash  fish a t 10% BW 
or formulated diet a t 5% BW daily. 
Feeding rate was adjusted based on 
actual food consumption. There was 
no difference in the final size a t 
harvest (after 199 days). However, 
survival ra te  was higher a t the lower 
stocking density, regardless of the 
type of food.

S o u rc e s  o f w ild  
Ju ve n ile s
The survey on the occurrence and 
distribution of Epinephelus spp. in 
Capiz, Panay Island was continued 
by N oel Solis. Grouper juveniles 
were found in Tinagong Dagat and 
Sapian Bay year-round. There is a 
seasonal difference in the size of 
juveniles caught from these two 
areas. Grouper juveniles collected 
from Tinagong D agat ranged from 
3.6-39.0 cm and 1.6-1500 g. 
Juveniles collected from Sapian Bay, 
had a size range of 1.9-31.2 cm and 
0.3-1000 g. About 20% of the fish 
from Tinagong D agat correspond to a 
mode of 17 cm standard  length (SL), 
while 26% of fish collected from 
Sapian Bay had a mode of 11 cm SL. 
Although grouper juveniles are 
collected whole year round, smaller 
sizes (10 cm SL) were abundant 
during the m onths of January-April 
and July-November.

F e e d s  a n d  fe e d in g
The essential fatty  acid requirem ent 
of juvenile grouper is being 
investigated by O seni M illam ena. 
Fry w ith m ean initial weight of 1.87 
g were stocked in 50-1 fiberglass 
tanks a t 10 fish/tank. They were fed 
the experimental diet containing 
42% protein, 10% lipid and n-3 
HUFA a t 0.3, 0.5, 1.0, 1.5, and 2.0%. 
After 30 days of feeding, weight 
gains increased w ith n-3 HUFA 
supplem entation ranging from
18-77% while survival varied from 
54-80%.
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SNAPPER

AQD is developing reliable 
breeding and seed 
production techniques for 
the MANGROVE RED  

SNAPPER, Lutjanus 
argentimaculatus 
(Forsskal). Studies in 1994 
and 1995 focused on the 
refinement of broodstock 
management and breeding 
techniques, and develop
ment of hatchery rearing 
techniques. Results suggest 
that captive broodstock can 
provide good quality eggs for 
mass production of fry.

Broodstock  
m anagem ent
A rnil E m ata continued his study 
on broodstock m anagem ent, defining 
the conditions for successful 
spontaneous or induced spawning. 
The seasonal reproductive cycle of 
the cage-reared snapper s ta rts  in 
M arch when vitellogenic oocytes and 
scanty m ilt are observed. The 
percentage of m ature  individuals 
increased in  May, reached a peak 
between Ju ly  to Septem ber when all 
individuals were sexually m ature, 
and declined in November.

Successful spaw ning from 
induced breeding tria ls  only 
occurred between May to October. 
H um an chorionic gonadotropin 
(hCG, 1000 IU/kg BW) and 
luteinizing horm one-releasing 
hormone analogue (LHRHa, 100 µg/ 
kg BW) were equally effective in 
induced spaw ning of the mangrove 
red snapper. However, hCG induced 
spawning a t a m ean oocyte diam eter 
of >0.35 mm while LHRHa was most

effective when oocyte diam eter was 
>0.46 mm at sim ilar spawning 
latencies of 36-42 h. Spawning 
occurred 12 h after hCG injection in 
females w ith mean oocyte diam eter 
of >0.55 mm. About a million eggs 
were collected per spawning w ith 
percentages of egg viability, hatch 
ing, and normal larvae of about 60%. 
A group of breeders (3 females and 5 
males) th a t were collected from the 
wild in 1993 underw ent first m atu 
ration and produced 300,000 eggs 
following induced spawning with 
40% egg viability. Spontaneous 
spawning in cage-reared broodstock 
(4 9, 7 (?) occurred beginning 27 
Ju ly  1995. Mean egg collection per 
spawning was 1.5 million with rates 
of egg viability, hatching and normal 
larvae averaging 60%.

Larval rearing
The development of rearing tech
niques for larval red snapper, with 
emphasis on food and feeding habits 
was conducted by M arietta Duray.

The study aims to identify the 
suitable food and characterize the 
feeding habits of snapper larvae at 
various developmental stages. 
Larvae were reared on either sm all
sized screened (through a 90 pm 
mesh plankton net) or unscreened 
rotifers of various sizes. During the 
first 14 days, the larvae fed screened 
rotifers did not differ in length and 
weight from those fed unscreened 
rotifers. However, survival was 
significantly higher among larvae fed 
screened rotifers (5.6%) than  those 
fed unscreened rotifers (3.2%). 
Feeding incidence was higher in 
larvae fed screened rotifers during 
the first 3 days of feeding.

Larvae fed rotifers a t 5, 10, and 
20/ml from Day 14 to Day 55 did not 
differ in total length and dry weights 
although ingestion ra te  was higher 
a t higher feeding levels. However, 
survival was significantly higher at 
20/ml (3.25%) compared to 10 or 5/ml 
feeding level (1.73% and 1.20%, 
respectively).
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SEA BASS

SEA BASS (Lates calcarifer 
Bloch) is among the species 
prioritized for seafarming 
research at AQD. Studies 
emphasize improvement of 
seed production and nursery 
techniques, technology 
refinement and verification 
and practical feed 
development.

L a rv a l re a rin g
The study  on m ass propagation of 
the cladoceran, Diaphanosoma  
celebensis as food for sea bass larvae 
w as continued by M ilagros de la  
P en a . The study aims to establish 
standard  techniques for its m ass 
cultivation using cheap 
agro-industrial by-products and 
anim al m anure and determ ine its 
sustainability  as food for sea bass. 
In 1994, experim ents were 
conducted to screen the best quality 
and quan tity  of food th a t would give 
high D. celebensis reproductive rate. 
The feeds tested  for m ass production 
of D. celebensis were: Tetraselmis 
tetrahele (Tt, 10,000 cells/ml), cow 
m anure (CM, 5 g/l), and rice bran  
(RB, 0.3 g/l), given alone or in 
combination. Diaphanosoma  fed Tt 
alone had significantly higher 
reproductive ra te  compared to those 
fed cow m anure, b u t did not differ 
from those fed a mixed diet of Tt and 
CM, T t and RB and Tt + CM + RB.

R esults of the feeding tria ls  show 
th a t D. celebensis can possibly 
replace A rtem ia  as food for D15-30 
sea bass larvae. Survival, growth 
and size increm ent in 
Diaphanosom a-fed larvae were

comparable to those larvae fed 
Artem ia. Day 11 seabass larvae can 
ingest both young (0.50-0.94 mm) 
and adult (0.90-1.60 mm) 
Diaphanosoma. The ra te  of 
ingestion for Diaphanosoma was 
lower (0.32 individual/larva) com
pared to Artem ia  (4.25 individuals/ 
larva). In the presence of rotifers, 
larvae preferred young 
Diaphanosoma over rotifers. 
However, when adult 
Diaphanosoma were given w ith 
rotifer, D l l  larvae preferred rotifers 
over Diaphanosoma, whereas, 
D13-15 larvae preferred adult 
Diaphanosoma.

The study on the development of 
nursery  rearing techniques for sea 
bass was continued by Arm ando  
Ferm in. In 1994, nine

experim ental trea tm en ts 
representing three age groups of fry 
stocked a t th ree  different densities 
were tested  in illum inated nursery 
cages using wild zooplankton as 
food. After 42 days, fry stocked at 
Day 22 (initial size: 13 mm TL and 
30 mg BW; 400/m3) had the highest 
final body size (35 mm TL and 536 
mg BW) and survival (65%) among 
the treatm ents. D ata pooled 
according to age showed th a t the 
group stocked a t Day 22 had  the 
highest final body size (31 mm TL 
and 364 mg BW) and had 
significantly higher survival (50%) 
compared to those stocked a t Day 15 
(13%) and Day 29 (32%). Day 15 fry 
stocked a t 500/m3 did not survive 
after three weeks of rearing.
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F e e d s  a n d  fe e d in g
In 1993, R elicardo Coloso  
developed practical diets for juvenile 
sea bass using inexpensive 
indigenous ingredients. The two 
practical diets th a t gave good 
growth and survival under tan k  
conditions were tested  in floating 
cages. A nother two diets th a t 
contained h a lf the am ount of 
vitam in-m ineral prem ix and a 
control diet containing a 
combination of fish meal, shrimp 
head meal, and soy bean meal were 
also included. After 8 and 16 weeks 
of feeding in 1994, fish fed the 
control diet showed the best weight 
gain and survival. This was 
followed by fish fed the diet 
containing “kang-kong” (swamp 
cabbage) leaf meal w ith low vitamin- 
m ineral mix and those fed “ipil-ipil” 
(Leucaena) leaf meal w ith low 
vitam in-m ineral mix. Fish fed diets 
containing “kang-kong” leaf meal or 
“ipil-ipil” leaf meal w ith the higher 
am ounts of vitam in-m ineral mix 
showed lower weight gains. Sur
vival ra tes were comparable in  all 
treatm ents. These results show the 
possibility of using locally available 
agriculture and m arine 
by-products to replace a substantial 
portion of fish meal in diets for 
juvenile sea bass.

A th ird  experim ent to assess the 
performance of the same diets in 
brackishw ater ponds is on-going at 
the Iloilo S tate College of Fisheries, 
Barotac Nuevo, Iloilo. Fish were 
stocked a t 4/m2. Salinity is about 10 
ppt. After 3 weeks of feeding, best 
growth was found in fish fed the 
control diet, followed by fish fed the 
diet containing swamp cabbage leaf 
meal and lower am ount of vitam in- 
m ineral m ixture.

N utritional evaluation of some 
leguminous seeds as protein and 
energy sources for sea bass was 
conducted by P erla  E useb io . The 
study also determ ines the tannin

content and biochemical 
components of leguminous 
seeds during 
processing and evaluate the 
effects of processing on the 
nutritive value of different 
legumes in sea bass using 
growth, survival ra te  and 
digestibility coefficient as 
indices. In 1994, the in 
vitro protein digestibility 
(IVPD) of raw and 
processed legumes in sea 
bass was determined. Soy 
bean protein was most 
digestible whereas rice 
bean was the least digest
ible regardless of the 
processing method used. 
Among the processing 
methods used, dehulling 
resulted in  the highest 
IVPD (36.2%), followed by 
solvent extraction (27.6%) 
and boiling (26.0%). 

Roasting resulted in the lowest 
IVPD (17.9%). Unprocessed leg
umes had an IVPD of 10.03%. 
Generally, the digestibility of 
legumes was increased by dehulling 
except for green m ung bean which 
was improved only by solvent 
extraction.

All the legumes were analyzed 
for protein precipitable tannin  
(expressed as percent tannin) using 
tannic acid as standard. Tannin 
content was lowest in all solvent 
extracted samples. Dehulling 
significantly decreased the tannin  
content of colored beans (black cow 
pea, yellow and green mung bean 
and rice bean). On the other hand, 
boiling significantly increased the 
levels of tannin  in all legumes 
while roasting m arkedly increased 
the tannin  content of white cow 
pea, black cow pea, and green mung 
bean. Negative correlations were 
found between in vitro protein 
digestibility and the levels of 
trypsin and chymotrypsin inhibi
tors and the lipoxygenase enzyme

activity of raw  and processed 
legumes. However, in vitro protein 
digestibility of raw  and processed 
legumes was not correlated w ith  the 
tann in  content.

The quantitative essential amino 
acid requirem ents of juvenile sea 
bass, specifically for lysine, 
tryptophan, and threonine were 
determ ined by C oloso in  1993. In 
the 1994 experim ents, the  requ ire 
m ent for phenylalanine was deter
mined. Fish were fed six te s t diets 
containing graded levels of 
phenylalanine (1.06-3.56 g/100 g dry 
diet) for 19 weeks. Best average 
weight gain was observed in  fish fed 
diets containing 25.6 g 
phenylalanine per kg dry diet. 
Survival ra tes ranged from 79.2 to 
91.7%.

AQD maintains pure cultures of several 
phytoplankton species to be used in 

larval rearing studies.
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ORNAM ENTAL FISH

Fishes for the marine 
ornamental trade industry 
are mainly extracted by 
coastal fishers from natural 
sources such as coral reefs. 
As the demand for exotic 
fishes in the international 
market continues to rise, 
the increased extraction of 
marine ornamental fishes 
threatens fragile reef 
ecosystems and 
consequently the livelihood 
of fisherfolk. The present 
scenario provides an 
impetus to develop 
broodstock and hatchery 
rearing methods for MARINE 

ORNAMENTAL FISH ES, in 
order to diminish the 
dependence of the industry 
on wild catch. Having the 
most diverse reef fish fauna 
in the world, the Philippines 
can easily provide the source 
material for the develop
ment of captive breeders for 
producing fry and juveniles.

Grace G arcia initiated a project on 
the development of broodstock and 
larval rearing techniques for marine 
ornam ental fishes in 1995. Several 
species of fish were collected at the 
reef flats of Igang and Malalison 
Island in July-August using a 
barrier net.

Three to four pregnant male 
pipefish (Corytoichthys intestinalis) 
released tiny replicas of adults 
w ithin 3-5 days after stocking in a 
glass aquarium. However, the newly 
born pipefish (ca. 1.0-1.3 cm TL) 
survived for only 3-4 days on copepod 
nauplii, small-sized Brachionus and 
newly hatched Artemia. Although 
the damsel fish, Dascyllus aruanus 
(ca. 3.5 cm SL) readily spawn in 
captivity, m ass m ortalities occur in 
4-5 day old larvae given 
Pseudodiaptomus nauplii and small
sized Brachionus m aintained in 
green w ater (Chlorella). Efforts are 
now focused on determining the 
suitable food for the larvae and 
improve hatchery rearing 
techniques.

The marine aquarium  fish project 
also includes the following target 
species: sea horse Hippocampus 
spp., cleaner wrasse L abroides 
dim idiatus, lemon damselfish 
Pomacentrus moluccensis, 
anemonefish Amphiprion  spp., blue 
tang Paracanthurus hepatus, 
bannerfish Heniochus acuminatus, 
copperband butterflyfish Chelmon 
rostratus, koran angelfish 
Pomacanthus semicirculatus, and 
regal angelfish Pygoplites 
diacanthus.

Marine ornamental fishes being studied at AQD (top to bottom): 
bannerfish, anemonefish, domino damsel, Pacific sailfin tang, and sea horse.
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BIGHEAD CARP

AQD’s research on the 
BIGHEAD CARP Aristichthys 
nobilis had been focused on 
spawning and hatchery 
techniques. More studies 
will be conducted on 
broodstock management, 
genetic improvement, feed 
development and disease 
control.

L a rv a l re a r in g
The suitability of the freshw ater 
rotifer Brachionus calyciflorus (158- 
348 pm; m ean egg bearing size: 325 
pm) isolated from Sampaloc Lake 
and Laguna de Bay for larval rearing 
of carp was studied by Susana  
B ald ia . In 1994 the rotifers were 
cultured in Scenedesmus, Chlorella, 
and the combination of Scenedesmus 
and chicken m anure extract. 
Although rotifers grew in media with 
Scenedesmus and Scenedesmus + 
chicken m anure extract, m ean peak 
densities were only 18 and 54 
individuals/ml on Day 8.

Culture in Chlorella, 
Scenedesmus, and Spirulina  given at 
2.5 x 106, 5 x 106, or 1 x 107 cells/ml 
were also tried. Brachionus 
population (180/ml) peaked after 
4-5 days of culture when grown in 
Chlorella a t 1 x 107 cells/ml.

Two experim ental runs were 
conducted in 1994 using Brachionus, 
Artemia, Spirulina  and their 
combinations as feed for bighead 
carp larvae. However, results were 
inconsistent.

F e e d s  a n d  fe e d in g
The study on the effect of 
non-conventional feed sources and 
vitam in supplements on the repro
ductive performance of bighead carp 
broodstock, and growth and survival 
of fry was continued by Corazon  
Santiago. Five diets were tested on 
carp breeders in cages: Diet 1 (-Vit 
A,E,C), Diet 2 (-Vit A), Diet 3 (-Vit 
E), Diet 4 (-Vit C), and Diet 5 (+ Vit 
A,E,C). A treatm ent w ithout any 
artificial diet was included. The 
dietary treatm ents did not 
significantly influence body weight. 
Gravid females and milting males 
were observed 2-3 months earlier in 
fish fed artificial diets w ith or 
w ithout the vitam in supplements 
than  in fish not given artificial diet. 
Total weight of spawn per female 
and fertilization rate did not differ 
significantly among treatm ents but 
were highest in Diet 3-fed fish. 
Moreover, hatching rate was 
significantly high in Diet 3-fed fish. 
The number of 3-day old larvae from 
fish fed Diet 5 was significantly high, 
followed closely by larvae from Diet 
3-fed fish. F ry  production was 
significantly low in fish not fed 
artificial diet and fish fed Diet 1 
and Diet 2.

These results demonstrate tha t 
vitam in A followed by vitam in C 
supplementation in the diet is 
im portant in the breeding and seed 
production of bighead carp reared in 
cages.

TILAPIA

The early phase of AQD’s 
TILAPIA research program 
concentrated on the 
refinement of culture 
technology. Results of the 
studies contributed 
significantly to the 
increased production of 
tilapia in the Philippines. 
In the early 1990s, the focus 
of AQD’s tilapia research 
has shifted to genetics 
(screening of strains for 
culture), the nutritional 
requirements of fry and 
fingerlings, and health 
management. Studies on 
Nile tilapia diseases were 
conducted after the 
incidence of skin lesions was 
reported in several places in 
the country.

S c re e n in g  t i la p ia  
s tra in s
The evaluation of the reproductive 
performance of four red tilapia 
strains in  different seed production 
systems was continued by Ma. 
R ow ena Rom ana-Eguia. 
Progenies from three genetically 
diverse Philippine red tilapia stra ins 
(BFS, FAC and PF) and one 
imported Asian stra in  (NIFI from 
Thailand) were produced and reared 
to m aturity. Seed production of all 
tilapia stra ins spawned in  hapa net 
cages were lower th a n  those spawned 
in tanks. M ean daily seed 
production per spaw ner in the tank  
hatchery was highest a t 12.4 for the 
FAC strain, followed by N IFI (11.2), 
BFS (9.5) and PF (5.6). In the hapa
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hatchery, BFS produced 2.2 seeds 
daily per spawner, w hereas NIFI, 
FAC, and PF produced 1.4, 1.2, and 
1.1, respectively. Thus, red tilapia 
seed production is influenced by both 
stra in  and type of hatchery  rearing 
system.

The development of a high yield 
red tilapia s tra in  through 
introgressive hybridization was 
conducted by Z ubaida B asiao. The 
progeny of F2 introgressed red tilapia 
was compared w ith  the progeny of 
the paren ta l red tilapia. F 2 
introgressed red tilapia line grew 
faster th an  the control line. 
Response to introgressive and size 
specific m ass selection after 1 
generation was 2%.

G ro w -o u t c u ltu re
The resistance of Oreochromis 
niloticus s tra in s to heavy metal 
stress w as evaluated by Ma. 
L ou rd es Cuvin-Aralar. The study 
aims to select an  O. niloticus strain  
w ith reasonably high resistance/ 
tolerance to heavy m etal but with 
low pollu tant accumulation. In 1993, 
one m onth old Nile tilapia (NIFI and 
commercial strain) were exposed to 
different concentrations of mercury 
to compare the ir resistance to the 
heavy m etal. There was no 
significant difference in the 96-h 
LC between N IFI (0.049 mg/l) and 
commercial stra ins (0.050 mg/l). 
Progenies (F1) from three families of 
each stra in  showed higher resistance 
to the m etal compared to the 
parents. The 96-h LC ranged from 
0.075 to 0.093 mg/l Hg. The F 1 
progenies were reared until sexual 
m atu rity  to determ ine if resistance of 
F1 to m ercury is passed on to the F2 
progenies.

CATFISH

The NATIVE CATFISH
Clarias macrocephalus is 
threatened by the 
introduction and rapid 
establishment of the African 
and Thai catfish in the 
Philippines. The 1994-1995 
studies on catfish were on 
the refinement of breeding, 
hatchery and nursery 
techniques, feed develop
ment, and ecological impact 
of the introduced African 
catfish. More studies will be 
conducted on grow-out 
culture techniques and 
genetic characterization.

S p a w n in g
In 1993, different hormone trea t
m ents were used by Josefa  Tan- 
Ferm in to induce native catfish to 
spawn during the breeding and off- 
breeding season. The work is part of 
her Ph.D. thesis research (Hokkaido 
University). Experiments in 1994 
focused on the hormonal regulation 
of the final stages of m aturation and 
spawning. The study aims to 
determine the seasonal changes in 
the morphology of the gonads and 
plasm a steroid hormones, and the 
feasibility of inducing spermiation 
and spontaneous release of gametes. 
Plasma testosterone (T) levels in 
females were lowest during the off
season (February-April) and highest 
during the peak of the natural 
breeding season (July-September). 
Seasonal changes in the plasma 
estradiol-17β (E2) and 17α -20P- 
dihydroxy-4-pregnen-3-one (DHP) 
levels in  females and T and DHP 
levels in males were not pronounced.

Intram uscular injections of 
LHRHa (0.05 µg/g) + pimozide (1 µg/ 
g), hCG (0.15 and 1.50 IU/g), DHP (1 
mg/ml), hCG (0.15 IU/g) + DHP or 
saline did not induce spermiation 
and m ilt release.

In 1995, blood and egg samples 
were taken from gravid female 
catfish to monitor the changes in 
plasm a steroids accompanying the 
diurnal cycle and hormone-induced 
m aturation during the off-season 
(February) and the peak of the 
natu ral breeding season (August). 
Only the fish injected with LHRHa+ 
PIM underw ent oocyte m aturation 
12 hours after injection, followed by 
ovulation 4 hours later. Treated 
males had lower sperm count than  
the control. None of the treatm ents 
resulted in spermiation and milt 
release.

Testosterone levels did not vary 
between the off and peak season and 
were highest a t 8 h post-injection. 
However, E 2 and DHP values were 
higher during the peak than  during 
the off-season. While E2 levels 
peaked a t 12 h post-injection during 
the off and peak seasons, DHP 
values started  to decrease at 8 h 
post-injection during the off season, 
and reached the maximum levels at 
12 h post-injection during the peak 
season.

To minimize sacrificing of males 
during artificial fertilization, 
induction of sperm iation and milt 
release was tried using 2 consecutive 
injections of hCG, hCG then DHP, 
hCG then 0.9% NaCl or 0.9% NaCl 
(control). G S I o f  hCG + DHP 
injected fish was higher th an  those 
from the other treatm ents at 24 and 
48 h post-injection. However, 
treated fish had lower sperm count 
than  the control group. The percent
age of motile sperm was higher in 
fish given hCG and hCG + DHP th an  
those in other groups a t 24 h 
post-injection. However, none of the 
treatm ents resulted in spermiation 
and m ilt release of male catfish.
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The native catfish Clarias macrocephalus 
must be restocked in the natural waters 

to prevent its permanent loss. 
Before this can be done, researchers 

must breed the native catfish in captivity. 
Because the catfish do not spawn 

spontaneously, the females have to be 
stripped of eggs and the males 

sacrificed to get the milt.

L uis Ma. G arcia tested alternative methods of 
spontaneously stim ulating milt and egg release during 
hormone-induced spawning in catfish. 
LHRHa+pimozide (PIM)-primed catfish released 
ovulated eggs spontaneously after exposure to 11β- 
etiocholanolone-glucuronide (11β-etio-γ, a pheromone) 
and injection of either oxytocin or 
oxytocin+prostaglandin F2α  (PGF). About 63% 
(5 of 8 pairs) of LHRHa+ PIM-primed fish also released 
ovulated eggs after injection of a b lank  solution and 
exposure to either a blank solution or 11β-etio-γ. 
N aturally  released eggs were likewise collected from 
6 to 7 LHRHa+ PIM-primed spawning pairs (67%) after 
exposure to 11β-etio-γ and subsequent injection of PGF. 
Mean egg production varied from 1473 to 4659. 
However, none of the eggs which appeared fertilized 
(10-37%) hatched.

In another experiment, spawning pairs given a 
prim ing injection of 1 IU hCG/g 30 h  earlier, were 
exposed to 10-7 M of 11β-etio-γ prior to injection of 
prostaglandin F2 (1 µg/g) and oxytocin (2 µg/g). Four 
hours after exposure to the pheromone, w ater volume in 
each spawning tan k  was increased from 15 to 45 l . 
Each tank  was provided w ith mud substrates lined with 
a fine mesh net and “kang-kong” cuttings. Collected 
eggs from all treatm en t groups appeared fertilized 
(55-71%), bu t did not hatch after 24-36 hours. 
Apparently fertilized spawns may be parthenogenic 
eggs th a t did not hatch or ovulated eggs th a t were 
spontaneously released but were not fertilized.
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L a rv a l re a r in g  
te c h n iq u e s
To improve the hatching efficiency of 
catfish eggs, experim ents were 
conducted by T an-Ferm in to 
determ ine the best rinsing solution 
following dry fertilization, optimum 
stocking density and w ater hardness 
during incubation of eggs. In the 
1994 experim ents, the adhesive 
coating of eggs were removed and the 
eggs were fertilized w ith stripped 
m ilt. The eggs were then washed 
w ith  a salt solution (4 g NaCl/l) 
containing low (3 g/l) or high (20 g/l) 
concentrations of u rea followed by 
tann in  (0.6 g/l), or w ith any of the 
control solutions (water, salt solution 
and tann in  singly and in 
combination). Rinsing the eggs with 
salt, tann in  or a combination of these 
two solutions resulted in  higher 
fertilization and hatching rates. 
Fertilization (73% and 77%) and 
hatching (23% and 32%) rates were 
higher in catfish eggs rinsed with 
3 g urea + 4 g NaCl or NaCl alone 
th an  w ith other solutions. On the 
other hand, eggs stocked a t 2000/l 
resulted in  higher fertilization (87%) 
and more consistent hatching rates 
(29%) among the densities (250-4000 
eggs/l) tested. H atching was 
observed only in  eggs incubated in 
w ater w ith to tal hardness of 100 
ppm (2%) and 200 ppm (1%), but not 
in eggs incubated in  ra inw ater (15 
ppm w ater hardness) or well w ater 
(400 ppm w ater hardness). Eggs 
incubated in  tap  w ater (in a 
flow- through system) w ith a total 
hardness of 250 ppm had a 
fertilization ra te  of 84% and 
hatching ra te  of 14%.

A rm ando F erm in  continued the 
study on refinem ents of hatchery and 
nursery  techniques for catfish. The 
study evaluates the effects of varying

feeding rates and feeding frequencies 
on growth, survival and incidence of 
cannibalism. Results in 1994 show 
th a t 20% feeding rate  of diet 
containing 42% crude protein was 
optimal for growth (0.94-1.60 cm TL) 
and survival (57-83%) of Day 10-15 
catfish fry. Older fry (2.3 cm TL) 
would require 5% BW feeding rate. 
A once-a-day feeding frequency is 
sufficient for Day 10-25 catfish fry. 
Survival was 33-51% after 49 days of 
rearing. In another experiment, 
Day 15 fry attained fingerling size of 
33-36 mm TL and 400-540 mg BW in 
30 days w ith 48-83% survival when 
reared in outdoor tanks (30-cm w ater 
depth) lined w ith cow m anure 
substrate and fed dry diet a t 5-10% 
BW once daily. Fish stocked at 
500/tank w ith or w ithout shelters 
had higher survival (75%) than  those 
reared at 1000/tank (50%). Specific 
growth rates (range: 8.3-9.4%/day) 
did not differ significantly between 
the two stocking densities.

F e e d s  a n d  fe e d in g
A comparison of selected live 
organisms and artificial diet as food 
for catfish larvae was conducted by 
A n ton ietta  E vangelista  for her 
M.Sc. thesis research (University of 
the Philippines). Artemia, Moina 
macrocopa, Brachionus calicyflorus, 
Tubifex sp., Chironomids, and an 
artificial diet were tested as food for 
catfish larvae. In two trials, larvae 
fed Tubifex had the highest weight 
gain and increase in  length after 8 
weeks of feeding, followed by larvae 
fed Moina and Artemia. Larvae fed 
the artificial diets and chironomids 
had low survival rates.

The study suggests th a t Tubifex 
could be a partial or complete 
substitute for Artemia.

The development and evaluation 
of practical diets for catfish 
broodstock was continued by 
Corazon Santiago. The study aims 
to develop nutritionally adequate 
and readily acceptable diets for the 
native catfish, and determ ines the
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reproductive performance of fish fed 
these diets. Practical diets were 
form ulated and given to catfish 
broodstock. Results showed th a t the 
reproductive performance of catfish 
given th ree formulated diets were 
comparable to those given the control 
diet (combination of pellets and trash  
fish). The m ean body weight of the 
females ranged from 82 to 150 g, 
total weight of eggs/female was 15 to 
27 g, fertilization ra te  was 83 to 93%, 
and hatching rate , 53 to 70%.

In tro d u c tio n  o f  
A fr ic a n  c a tf is h
The ecological impact of introducing 
African catfish (Clarias gariepinus) 
and its predation on selected 
freshw ater species was evaluated by 
A ngelito Gonzal. An assessm ent of 
the extent of African catfish farming 
in the Philippines was first carried 
out. Results indicated a widespread 
distribution and proliferation of the 
species in Luzon, the Bicol region,

and some parts  of Panay Island, 
inspite of regulation by the 
Philippine B ureau of Fisheries and 
Aquatic Resources. Laboratory 
experiments showed th a t African 
catfish (200-300 g) given live food can 
consume an average of 76 “dulong” 
(Mirogobius lacustris), 7 shrim p 
(Macrobrachium idella, 30-60 mm), 
5 “bulig” (Ophiocara aporos, 20-49 
mm), 6 tilapia (Oreochromis 
niloticus, 15-170 mm) and 
1 “ayungin” (Therapon plumbeus, 
40-60 mm). The catfish showed high 
preference for shrim p and tilapia. 
Exam ination of stomach content of 
wild-caught African catfish 
conducted in 1994 showed th a t they 
are omnivores th a t feed on almost 
any food th a t is available (fish, 
crustaceans, molluscs, insects, 
zooplankton, and p lan t m aterials) 
w ith preference for fish and plant 
m aterials.

Monitoring and collection of 
African catfish proved th a t it  has 
escaped into Laguna de Bay and can 
grow up to 12 kg under lake 
conditions. Individual stomach 
samples may contain up to 6 groups 
of food items commonly found in  the 
lake. The catfish seem to have a 
wide range of feeding habit and can 
switch from one species to another 
depending on availability and size of 
prey. The high consumption rate  
and preference for shrim p and other 
fish species may cause a decline or 
may eventually cause extinction of 
these im portant species. The 
information gathered indicate th a t 
the African catfish have a negative 
impact on indigenous species in the 
wild and m ay contribute to the loss 
of biodiversity.

Research on freshwater 
fishes are mostly 
conducted at the 
Binangonan Freshwater 
Substation located at the 
western part of Laguna 
de Bay in Rizal.
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TIGER SHRIM P

The rapid expansion of the 
shrimp industry in the 
Philippines and in the region 
is largely due to AQD’s 
research on the GIANT TIG E R  

SH R IM P, Penaeus m onodon. 

Technologies have been 
generated in broodstock 
development, hatchery and 
nursery operations and 
management, and pond 
grow-out culture. Advances 
have also been made in 
disease prevention and 
control in hatcheries and 
ponds, and in feed develop
m ent for various life stages. 
The small-scale shrimp 
hatchery industry in the 
country benefited from 
AQD’s shrimp research 
program.

Studies in 1994-1995 were 
on pond-reared broodstock, 
substitution of fish meals in 
shrimp feeds, improvement 
of feeds and feeding 
methods, habitats for 
restocking and seafarming, 
and health management.

B ro o d s to c k  
d e v e lo p m e n t
The influence of steroid hormones on 
gonadal m aturation and molting in 
shrimp was evaluated by E m ilia  
Q uinitio as part of her Ph.D. thesis 
research (Hokkaido University). 
Shrimps in the interm olt stage were 
given a single injection of either 
estradiol-17β (E2, 0.005 or 0.010 µg/ 
g), progesterone (P, 0.05 or 0.10 µg/ 
g), 17α -hydroxyprogesterone (17-OH, 
0.01 µg/g) or 20-hydroxyecdysone 
(20-OH-ECD, 0.01 or 0.10 µg/g). 
Uninjected shrim ps and shrimps 
injected w ith corn oil (0.1 µl/g) served 
as controls. Vitellogenin levels 
significantly increased among 
shrim ps treated  w ith 0.005 µg/g E2 
and 0.01 µg/g 17-OH, which also 
induced m aturation. On the other 
hand, molting was accelerated only 
among females administered the 
high dose of 20-OH-ECD.

The production of P. monodon 
broodstock in ponds was tested by 
K aylin Corre and E. Q uinitio to 
evaluate the existing technique on 
broodstock production in ponds and 
its commercial feasibility, and 
compare the reproductive 
performance of pond-reared and 
wild-caught broodstock. Pond-reared 
shrim ps (initial BW: 42.2 g) were 
grown in 5000 m ponds a t a stock
ing ratio of 0.25 ind/m2 and a sex 
ratio of 1 female to 2 males. Initial 
results indicated th a t a 1:2 ratio 
produced more fertilized eggs than  
those stocked a t equal ratio. They 
were fed commercial feed daily and 
mussel m eat on alternate days. The 
stock attained a m ean body weight of 
100 g (females) and 70 g (males) 
after 5 m onths of rearing.

Wild-caught broodstock (mean 
body weight 154 g ♀, 91 g ♂  
spawned more frequently than  pond- 
reared broodstock (81 g ♀, 58 g ♂). 
Frequency of spawnings did not 
improve when broodstock from the 
two sources were cross-mated. 
Fertilization ra te  was highest in

pairs of wild-caught males and 
females, followed by pairs of pond- 
reared females and wild males. Only 
a single spawning produced fertilized 
eggs in  wild females paired w ith 
pond-reared males. All eggs from 
pond-reared pairs were unfertilized.

An assessm ent of the sperm 
quality of pond-reared tiger shrim p 
broodstock was conducted by E. 
Q uinitio. The reproductive trac t of 
ablated and unablated m ale shrim p 
was examined a t various tim es after 
transfer from ponds to indoor 
concrete tanks. After 35 days, some 
ampoules from both groups appeared 
brown and the sperm m ass contained 
bacteria indicating the onset of 
deterioration of the reproductive 
tract. More abnormal sperm 
characterized by malformed body 
and the absence of spike, was 
observed in  ablated than  in 
unablated males.

Selective breeding of penaeid 
shrimps, particularly the relation of 
some morphometric tra its  w ith tail 
weight in  P. monodon, P. indicus and
P. merguiensis, was continued by 
Cesar V illegas. The study aimed to 
establish a set of quantitative 
criteria for selecting individuals of 
improved reproductive performance 
and tail weight in  P. monodon, P. 
indicus, P. merguiensis, and the 
relationship between selected 
morphometric tra its  w ith  ta il weight. 
A total of 1674 samples were 
collected in  1994 from Guim aras 
S tra it (Tigbauan and Guimbal), 
Aklan, and Capiz. Results varied 
among species. The anterior 
abdominal circumference of P. 
monodon and the diam eter of the 
sixth segment of P . indicus and P. 
merguiensis were significantly 
correlated to tail weight.

The effect of L-carnitine (Vitamin 
Bt)-supplem entation on growth, 
survival and body composition of 
juvenile tiger shrim p in  brackish- 
w ater ponds was examined by Kay  
S chem ekel as part of his M.Sc. 
thesis research (University of
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Hohenheim, Germany). Juvenile 
tiger shrim ps (BW: 0.35 g) were 
stocked a t a density of 7 ind/m2 and 
fed diets containing L-carnitine a t 0, 
150, 300 and 600 mg/kg feed. W ater 
and soil param eters were monitored 
and the shrim p stomach content as 
well as probable sources of natural 
food (plankton, soil, lab-lab) were 
sampled. After 17 weeks, the 
average BW of shrim ps was 18.77 g 
and survival ra tes were low (0.8- 
18.8%). There was no significant 
difference in growth and survival 
between treatm ents. Stomach 
content analysis showed th a t 
approximately 30% of the ingested 
food are pellets.

F e E step a  started  studies on the 
salinity tolerance of juvenile 
P. monodon as p art of her Ph.D. 
dissertation (Hokkaido University). 
Salinity tolerance of 0.5-1 g juveniles 
a t 25, 28 and 31°C w as determined. 
Sim ilar LT50s were obtained a t 8 to 
40 ppt regardless of tem perature. 
LT50s a t 0 and 60 ppt were 
significantly lower. Lowest LT was 
obtained for 0 ppt a t 31°C (2h) and 
highest a t 16 ppt a t 25°C (295h).

F e e d s  a n d  fe e d in g
O seni M illam ena determined the 
feasibility of using SEAFDEC 
grow-out diet made of indigenous 
m aterials for P. monodon reared at 
high stocking density. A low-cost 
shrimp grow-out diet (P18.00/kg) was 
formulated using local fish meal and 
cow pea meal as m ajor protein 
sources, w ith no vitam in or mineral 
mix added. The diet was fed to 
shrim p stocked in  brackishw ater 
ponds a t 5, 10 and 20 ind/m2. After 
105 days of feeding, shrim p growth 
was highest a t 5 ind/m2 (18 g), 
followed by 10 ind/m2 (14.8 g), and 
lowest a t 20 ind/m2 (10 g). Net 
production, re tu rn  of investm ent 
(ROI) and payback period are 1.1, 
1.33, and 1.97 tons/ha; 175%, 84%, 
and 49%; and 0.58, 1.2 and 2 years, 
respectively for, 5, 10 and 20 ind/m2 
stocking density.
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AQD first completed the life cycle of tiger shrimp in captivity 
in 1975 at the Igang Marine Substation. It saw the rapid 
expansion of the tiger shrimp industry after that, but the 

industry's development proved unsustainable.

With the collapse of the tiger shrimp industry, 
AQD has began looking at the environmental aspects 
of aquaculture, including studies on mangroves.
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Pond experim ents were also 
conducted to compare the 
performance of 3 different fish meals 
[Chilean, fish meal processed a t low 
tem perature  (LT) and fish meal 
processed a t standard  tem perature 
(STD)] as major protein sources in 
shrim p grow-out diet. H ighest 
weight gain was obtained in  shrim p 
fed the diet w ith Chilean meal 
(19.3g), followed by those fed diets 
containing LT (16.4g) and STD (13g). 
However, survival was best w ith 
STD (100%), followed by LT (95%) 
and Chilean meal containing diet 
(73%). N et pond production was 
1.47, 1.38, and 1.25 tons/ha for 
groups fed LT, Chilean and STD 
fish m eal-containing diets, 
respectively. The group fed 
commercial diet (control) had weight 
gain of 16.9 g, 80% survival and 
net production of 1.35 tons/ha.

V eron ica  P en aflorid a  
continued h er study to determine the 
kind of trea tm en t which would 
reduce tan n in  and trypsin  inhibitors 
in  leaf m eals and evaluate growth 
and survival of P. monodon juveniles 
fed diets w here fish meal is partially 
replaced w ith  leaf meals. Initial 
resu lts indicated th a t "kam ote" 
(Ipomoea batatas) and "kang-kong" 
(I. aquatica) have higher tannin  
contents th an  "malunggay" (Moringa 
oleifera) and papaya (Carica papaya) 
leaves. Unsoaked papaya leaf meal 
was used as p artia l replacem ent for 
fish meal in  the  diets. Juvenile 
shrim ps stocked a t 10/60 l tank  were 
fed te s t diets w ith  lea f meal a t 16, 19 
and 22% of the diet. After 56 days, 
highest weight gain (2034%) was 
obtained in  the control and lowest 
(1535%) in  the group fed the diet 
where fish m eal w as replaced by 
papaya leaf meal a t 22%. W eight

gain of those in the 16% group was 
not significantly different from the 
control but higher than  the 19% 
(1593%) group. Survival rate was 
sim ilar in  all treatm ents. Thus, 
unsoaked papaya leaf meal can be 
used as partial replacement (16%) for 
fish meal.

The study on the amino acid 
requirem ent of Penaeus monodon, 
specifically for leucine, isoleucine, 
phenylalanine, methionine and 
histidine, was continued by 
M illam ena. The methionine 
requirem ent of juvenile shrimp was 
determined in 1994. Six test diets 
were prepared containing 
methionine a t 0.72, 0.80, 0.88, 0.96, 
1.04 and 1.12% of the diet or 1.80, 
2.00, 2.20, 2.40, 2.60, and 2.80% of 
the dietary protein (corresponding to 
diets 1-6, respectively). Mean crude 
protein content of the diets was 35%. 
After 30 days of rearing, weight gain 
ranged from 232-327% and survival 
from 88-98%. Highest weight gain 
was observed in shrimp fed Diet 3 
while highest survival was obtained 
in  shrim p fed Diet 4, suggesting th a t 
methionine requirem ent for juveniles 
could be 0.9% of the diet or 2.3% of 
the dietary protein. The total sulfur 
amino acid requirem ent (methionine 
+ cystine) is 1.3% of the diet or 3.5% 
of protein.

Assessment of the quality of 
shrim p feeds and feed ingredients 
was continued by M yrna Bautista- 
Teruel. Juvenile shrimp fed diets 
contaminated w ith 75-100 ppb 
aflatoxin (AFLB1) grew significantly 
slower and survival was lower than  
those fed diets w ith 25 and 50 ppb

AFLB1. The effect of low level AFLB1 
contamination on growth and 
survival of pre-adult P. monodon was 
also determined. Six diets 
containing 0, 15, 30, 45, 60 and 75 
ppb AFLB1 were prepared and fed to 
pre-adult shrimp (mean weight 15.5 
g). Growth was significantly lower in 
shrim p fed diets contam inated with 
60 and 75 ppb AFLB1. Higher 
m ortalities were also observed in 
shrimp fed diets contaminated with 
45, 60 and 75 ppb AFLB1 although 
survival was not significantly 
different from the other treatm ents. 
No residue of the toxin was detected 
in the shrim p tissues in both experi
ments.

The evaluation of Kappaphycus 
sp. and Gracilariopsis heteroclada as 
binders for shrim p diets was 
continued by P e n a f lo r id a . In 1994, 
Kappaphycus or Gracilariopsis 
(at 5, 10 or 15% of the diet plus 5% 
w heat flour) was used as binders 
against a control diet w ith 15% flour. 
Results after 56 days indicated th a t 
Gracilariopsis (10%) could replace 
w heat flour as binder. Survival rates 
of shrimp fed 5% and 10% 
Gracilariopsis or Kappaphycus were 
not significantly different.

In 1995, K. alvarezii and 
G. heteroclada a t 10% of the diet 
(plus 10% flour) were used as binders 
in diets for juvenile P. monodon in 
semi-intensive culture. The control 
diet has 15% flour as binder. After 
120 days, growth ra te  was low 
because of high salinity (31-38 ppt) 
and shallow pond w ater (max depth: 
60 cm). Nevertheless, shrim p fed the 
diet w ith the seaweeds as binders 
had higher biomass (18 kg) and 
survival (34%) compared w ith the 
control (9 kg and 18%, 
respectively).
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M a n g ro v e  a s  
n u rs e r ie s
The study on the role of mangrove as 
nurseries for penaeid juveniles was 
continued by Ju rgen n e Prim avera  
for her Ph.D. thesis research 
(University of the Philippines). 
Sampling of penaeid population in 
three sites (riverine, island and 
former mangrove sites) in Guimaras 
Island in  1994 showed th a t shrimp 
abundance in the riverine mangrove 
was up to 15-16 tim es higher than  in 
the island and denuded mangroves. 
Based on stable carbon isotope 
analysis, Metapenaeus anchistus,

M. ensis, P. merguiensis, P. indicus 
and P. monodon derive their carbon 
from the planktonic and/or epiphytic 
algae and not from the mangrove 
detrital chain. P. merguiensis and P. 
monodon use shelters while 
Metapenaeus spp. bury in the 
substrate.

In 1995, juveniles o f M . ensis, P. 
merguiensis and P. monodon were 
exposed to sea bass or red snapper 
(as predators) to evaluate shrimp 
survival w ith respect to different 
types and densities of bottom 
structures and particle size of the 
substrate. Sea bass predation on 
shrimps was not affected by the

presence of structures or sedim ent 
size. However, red snapper 
predation on P. merguiensis was 
significantly lower in  tanks w ith 
base sedim ents (58.3%) compared to 
tanks w ith pneum atophores and leaf 
bracts (29.2%). Predation decreased 
with increasing density of 
pneumatophores. Red snapper 
predation on P. monodon was 
significantly higher in  bare  substrate 
and among bracts (66.7%) th an  when 
pneumatophores were present 
(25.0%). M ortality of M. ensis from 
red snapper predation was higher in 
pebbles (87.7%) th an  in  sand 
substrates (60.0%).

Mangroves not only shelter small shrimps and fishes, these are also sources 
of important products like fermented tuba (inset) sold by fisherfolk.
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H e a lth  
m a n a g e m e n t
C elia  L avilla -P itogo  studied the 
effects of lum inescent vibriosis on 
shrim p and characterized the 
environm ental factors associated 
w ith vibriosis in  ponds. The 
occurrence of m ortalities was 
preceded by an  alteration  in  the 
bacterial profile of the rearing  w ater 
in  infected ponds; V. harveyi 
dominated. In 1995, bacterial 
epizootics associated w ith V. harveyi 
continued to occur among pond- 
cultured P. monodon, especially in 
the first 45 days of culture, causing 
heavy m ortalities. Soil samples from 
ponds th a t had been thoroughly 
dried did not harbor V. harveyi, thus, 
the initial population of the bacteria

m ust have come w ith the water. 
River w ater samples harbored up to 
102 luminescent bacterial cells/ml. 
Infections cause severe inflammation 
in the hepatopancreatic tubules, 
impairing digestive function. 
Shrimp surviving acute infections 
exhibit slow growth due to extensive 
damage of the digestive organ. 
Challenge experiments result in 
significantly higher m ortalities in 
postlarvae fed infected carcass than 
in those exposed to w ater “infected” 
w ith the bacteria (103 V. harveyi 
CFU/ml initial dose), suggesting an 
oral route of initial infection. Some 
affected shrimp were also infected 
with monodon baculovirus (MBV) 
and hepatopancreatic parvolike virus 
(HPV) and harbored gregarines in

the midgut. However, the ir role in 
the development of the disease is not 
understood.

Quantification and 
characterization of the bacterial flora 
in the hepatopancreas of juvenile 
P. monodon was undertaken by 
Eduardo L eaño. During the first 
15 days of culture, shrim p coming 
from ponds w ith luminous bacterial 
outbreak have bacterial loads 
comparable w ith those from ponds 
w ithout outbreak (0 to 103 CFU/ 
hepatopancreas). Levels increased to 
103 to 107 CFU/hepatopancreas 
during disease outbreaks while only 
0-104 CFU/hepatopancreas was 
observed in  healthy shrimp. A total 
of 172 bacterial isolates were 
characterized, of which 155 (91%) 
were Vibrio spp.

Pure culture of the luminous bacteria 
Vibrio harveyi.

A tiger shrimp pond in west central Philippines.
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MUD CRAB

The research program on 
broodstock, larval rearing 
and grow-out techniques of 
the MUD CRAB Scylla  

serrata  is being undertaken 
by AQD in collaboration 
with the Australian Centre 
for International 
Agricultural Research 
(ACIAR).

Broodstock 
development
Development of broodstock diet for 
mudcrab was in itiated by O. 
M illam ena. Broodstock were 
stocked in 12-ton circular tanks a t 7 
fem ales/tanks and were acclimatized 
to the diets for 2 weeks before the 
s ta rt of the feeding trial. T reatm ent 
consisted of artificial diet, natural 
food and combination of artificial diet 
and natu ra l food. Reproductive 
performance will be assessed.

G ro w -o u t c u ltu re
A velino Trino evaluated the 
growth, survival and net production 
of mud crab using two types of stock 
manipulation [multi-size and selec
tive harvesting (MSH) vs. one-size 
and straight run  (OSR)] and two 
types of feeds (trash fish and mixe d 
feed). Crabs were stocked a t 5/m2 
and reared for 90 days. Given both 
types of feed, lower SGR was 
observed in MSH than  in OSR.

The study on the distribution and 
abundance of mud crab in the 
intertidal and mangrove areas of 
Sapian Bay and Tinagong Dagat was 
continued by N oel Solis. The study 
determines the monthly abundance 
and the differences in size frequency 
of mud crab in both mangrove and 
intertidal zones, and determine the 
minimum size of male and female 
crabs based on the shape of the 
abdomen. Mud crabs occurred whole 
year round in both areas, w ith peak 
abundance in March-April and 
lowest in July-August. Regardless of 
source, the size was homogeneous 
w ith carapace w idth (CW) ranging 
from 2 to 14 cm. Modal CW ranged 
from 5.0 to 8.0 cm in both areas. The 

size frequency distribution 
of the monthly catch showed 
shifting modal CW with 
more of smaller crabs 
caught from January  to 
May, and more of the larger 
crabs caught in November. 
Size of the male and female 
mud crab did not vary 
considerably.

W HITE SHRIM P

There were only two studies 
on the WHITE SHRIMP 

Penaeus indicus.

Feed development
The study on the in vitro digestibility 
of locally available feedstuffs was 
continued by P erla  E usebio. 
Results from earlier experiments 
showed th a t proteins of anim al 
origin are generally more digestible 
(33.7-76.4%) th an  p lan t proteins 
which are poorly digested (0-34.3%).

In  vivo digestibility experim ents 
were conducted in w hite shrim p to 
validate the in vitro results. Shrimp 
were fed diets containing defatted 
soybean meal (DSM) (control), DSM 
+ cowpea meal (diet 1), DSM + mung 
bean meal (diet 2), DSM + papaya 
leaf meal (diet 3), or DSM + cassava 
leaf meal (diet 4). D iet 1 had the 
highest (87%) apparent protein 
digestibility (APD), followed by diet 3 
(86%), diet 2 (85%), and the control 
diet (82%). Diet 4 was poorly 
digested (78%). There was no 
correlation between in vitro and in 
vivo protein digestibility.

The potential of white cowpea, 
green mungbean and leaf meals 
(papaya and cassava) as protein 
sources was also evaluated in shrimp 
juveniles. The feedstuffs were 
included in  diets a t 13-18% (10% of 
the total protein). After 61 days, 
shrim p fed the control diet contain
ing DSM had the highest weight gain 
and specific growth ra te  (SGR). 
Shrimp fed diets containing white 
cowpea and cassava lea f m eal had 
comparable w eight gain and SGR. 
Survival was higher in  shrim p fed 
the control and cowpea-based diets 
than  shrim p fed diets w ith the leaf 
meals. Shrim p fed the mungbean- 
based diet showed the lowest growth 
and survival. Both in vivo and in 
vitro APD of feedstuffs and formu
lated diets did not correlate well w ith 
growth and survival.

Crab megalopa
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MOLLUSCS

Mollusc research at AQD 
was focused on resource 
assessment, spatfall 
forecast, evaluation and 
refinement of hatchery and 
grow-out techniques, 
transplantation, depuration, 
and product development 
of MUSSEL and the 
WINDOW-PANE OYSTER. 
Research on the DONKEY'S 

EAR ABALONE was recently 
implemented, it being 
identified as the top priority 
for mollusc research during 
ADSEA ’94.

Spaw ning and  
la rva l rearing
Seed production tria ls  on abalone, 
Haliotis asinina  L. was conducted by 
visiting JICA Expert M. H osoya. 
Spontaneous spawning of abalone is 
strongly related to the lunar cycle 
and occurs all year round. Induced 
spawning by desiccation, therm al 
shock, ultraviolet irradiation  of the 
seaw ater and hydrogen peroxide 
treatm ent, were all successful. 
Juveniles (2 mm) were obtained after 
one m onth from larval settlem ent. 
Abalone juveniles grew best on G. 
heteroclada followed by those fed an 
artificial diet (Nosan Awabi No. 3) 
while those given K. alvarezii had 
the lowest growth.

Studies on the reproductive 
biology of abalone was continued by 
E m m anuel C apinpin  to monitor 
changes in gonad histology and 
m easure changes in  gonad indices, 
determ ine spawning period, and the 
m inim um  size a t sexual m aturity.

Gonads of both male and female 
became ripe in January . The 
broodstock spawned from February 
to May, became spent in June and 
rem atured in July to December. The 
sm allest individual with a gonad in 
the active stage was 40 mm SL.

Capinpin also compared the 
reproductive performance of wild- 
caught and hatchery-reared abalone 
broodstock kept in separate 1 ton 
fiberglass tanks a t 1 male:4 females. 
Wild-caught males and females had 
mean BW and shell length of 118.1 g 
and 74.3 mm; and 150 g and 78.2 
mm. Hatchery-reared males and 
females had mean BW and shell 
length of 62.6 g and 61.1 mm; and 
57.9 g and 66.5 mm. Multiple

spawnings occurred when both 
groups were induced to spawn by 
totally draining the tanks and 
replacing the w ater after 45 m inutes 
dessication. W ild-caught female 
broodstock spawned more frequently 
and produced more eggs than  
hatchery-bred broodstock.

The culture of abalone juveniles 
in cages was undertaken by 
M asanori D oi and C apinpin. 
Abalone juveniles w ith m ean shell 
length of 33.7 mm and BW of 8.1 g 
were reared in net bags in floating 
sea cages w ith Gracilaria as food. 
After 5 months, the juveniles 
attained m ean SL of 43.5 mm and 
BW of 25.8 g. Survival was 93.3%. 
Abalone grew faster in cages than  
in indoor tanks.
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B ro o d s to c k  
m a n a g e m e n t
A study on the effects of feeding high 
density natu ra l food on gonadal 
m aturation  of the window-pane 
oyster Placuna placenta was 
conducted by J o ce ly n  Ladja. 
Broodstock w ith im m ature gonads 
were reared for four m onths and fed 
1:1 Isochrysis galbana  and 
Tetraselmis tetrahele a t 105 cells/ml 
or 3:1 I . galbana  and T. tetrahele at 
2 x 105 cells/ml. A more rapid gonad 
development was obtained in P. 
placenta  fed the higher density 
combination of I. galbana  and T. 
tetrahele (3:1) compared w ith those 
fed algae a t a lower density (1:1). 
Broodstock fed algae a t a lower 
density reached a gonad index (GI) of 
250 (only 50% m ature) while those 
fed a t a higher density had GI of 330 
(20% ripe, 30% late active).

The effect of salinity and various 
species of na tu ra l food on growth and 
survival of oyster larvae was also 
evaluated by Ladja. Larvae (Day 1) 
were reared in  UV-treated seawater

in 10-1 containers at 1 larva/ml and 
fed either Isochrysis galbana (Ig) 
Chaetoceros calcitrans (Cc), 
Tetraselmis tetrahele (Tt) or their 
1:1 combinations a t 104 cells/ml. 
Larvae fed I. galbana showed better 
growth than  larvae fed C. calcitrans 
or T. tetrahele and had the highest 
survival (12.5%). Survival rate was 
not different among larvae fed Ig:Cc, 
Ig, Ig:Tt and Cc. Larvae fed C. 
calcitrans alone showed the lowest 
growth. Setting stage was reached 
a t Day 14 in all treatm ents.

In another experiment, larvae 
were reared a t salinities 10, 16, 22, 
28, 34 and 40 ppt. Larvae were fed 
I. galbana. Highest survival (12.6%) 
was observed at 34 ppt. Survival at 
22, 28 and 16, 10 and 40 ppt were 
6.25%, 7%, 4.5%, 2.5% and 6.0%, 
respectively. Settling occurred on 
day 14 a t 34 ppt and day 19 at 16 
ppt. At 10 and 40 ppt, the larvae did 
not reach settling stage on Day 25. 
Larval growth was significantly 
lower in larvae reared a t 10 and 40 
ppt compared to those reared at 16, 
24, 28 and 34 ppt.

SEAWEEDS

Initial research on 
SEAWEEDS at AQD included 
identifying species for 
culture and managing wild 
G racilaria  stocks. 
Recently, research focus 
shifted to the carrageenan- 
producing Kappaphycus 

alvarezii and the agar- 
producing G racilaria  spp.

The effect of salinity on the 
morphology, growth and agar yield of 
various species of Gracilaria cultured 
in tanks was studied by Ma. 
S alvacion  F errer for her M.Sc. 
thesis research (University of the 
Philippines). Results after 4 weeks of 
culture in Run 1 indicated th a t 
growth rate  was species-specific and 
was affected by salinity. G. f irma  
(3.5%/day) had the highest specific 
growth ra te  (SGR) a t 35 ppt, followed 
by G. tenuistipitata  (3.2%/day) a t 15 
ppt, and G. changii (2.4%/day) a t 25 
ppt. In the second run, best growth 
was observed a t 15 ppt for all species 
w ith SGRs of 3.3%/day for G. 
tenuistipitata ; 1.4%/day for G. 
changii; and 1.2%/day for G. firma. 
M ortalities were observed in all 
species at 35 ppt during the fourth 
week of Run 2. Sulfate content 
(negatively correlated w ith  gel 
strength) was highest in G. firm a  
(0.97%), and lowest in 
G. tenuistipitata  (0.27%) a t 35 ppt. 
Value for 3,6-anhydro-galactose 
(positively correlated w ith  gel 
strength) was h ighest for G. 
tenuistipitata  (40.70%) and lowest for 
G. changii (35.55%).

The use of Gracilariopsis 
heteroclada as biofilter in  a semi- 
intensive culture of Penaeus 
monodon was evaluated by 
E speranza C havoso for her M.Sc.
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thesis research  (University of the 
Philippines). Nine 3 m2 tanks were 
lined w ith  15 cm pond soil and 
stocked w ith  P. monodon (2-3 g) a t 
20 pcs/m2. G. heteroclada were 
stocked sim ultaneously a t 250 g/m2 
a t the center of the tank  using the 
hanging longline method. Biomass 
(275-292 g/m2), final weight (19.5- 
29.0 g), survival (69-70%), and feed 
conversion ratio (2.5-2.6) of shrim p 
did not differ between treatm ents. 
Ammonia, phosphorus, n itra te  and 
n itrite  levels decreased towards the 
end of the culture in tanks planted 
w ith  G. heteroclada, and attained its 
peak on the 4th m onth in tanks 
w ithout the seaweed. In tanks 
w ithout G. heteroclada, NH3-N, P O4, 
and to tal suspended solids increased 
w hereas pH decreased w ith increas
ing biom ass and feed input. In tanks 
w ith  G. heteroclada, biomass and 
feed inpu t did not affect total 
suspended solids, NH3-N and P O4 
levels bu t biological oxygen demand 
slightly increased. Thus, 
G. heteroclada has the capacity to 
lim it the increase in levels and build 
up of some critical w ater param eters 
for aquaculture.

V ariations in agar quantity  and 
quality of Gracilariopsis heteroclada 
cultured in ponds was evaluated by 
M a. T e re sa  d e  C a s tro . Samples 
were collected from Ju ly  to 
November. Agar yield ranged from 
10.2 to 22.1%; gel strength, 209-733 
g/cm; viscosity, 2.5-39.0 cps; gelling 
tem perature, 75-88°C; m elting 
tem perature, 34.5-43.0°C; and 
thallus nitrogen, 0.88-2.54% N. 
Thallus nitrogen was low when gel 
s trength  was high, w hereas agar 
yield decreased as gel strength  
decreased.

The polyculture of Gracilariopsis 
heteroclada and Penaeus monodon a t 
different stocking densities in 
brackishw ater ponds was continued 
by H u rta d o -P o n c e , to determine 
the best stocking density of G. 
heteroclada for polyculture w ith P. 
monodon in  ponds, and monitor some

environmental factors which may 
affect growth, survival and yield. In 
1994, G. heteroclada was grown for 
five months at densities of 250, 500 
or 750 g/m2 using the “rice planting” 
method or the longline technique at 
500 g/m2, together with tiger shrimp 
stocked at 2500 or 5000 post-larvae 
per hectare. Growth and production 
of the seaweed stocked through “rice 
planting” method varied w ith month 
and with the stocking density of the 
seaweed but not w ith the stocking 
density of the shrimp. Highest 
growth (3%/day) and production (873 
g/m2) was obtained a t the stocking 
density of 250 g/m2 in November 
when average w ater tem pera
ture was 29.5°C, salinity 24 
ppt, w ater transparency 74%, 
and w ater depth 83 cm. 
On the other hand, loss of 
biomass was observed in 
July-August when water 
tem perature was 30-34°C, 
salinity 28-29 ppt, w ater 
transparency 80-85%, w ater 
depth 51-56 cm, and 
filamentous green algae was 
abundant. At 500 g/m2, 
seaweed production was higher 
using the longline technique 
w ith shrimp at 5000/m2. Only 
3-21% of the tiger shrimp 
survived and grew to 14.6-35.0 
g while production was 20.5- 
26.7 g/m2.

The economic feasibility of 
the polyculture of seaweed 
(G. heteroclada) and tiger shrimp 
(P. monodon) in brackishwater ponds 
was evaluated by R en a to  
A gbayan i. An economic analysis of 
nine stocking densities was made. 
Comparative cost and returns 
analysis showed th a t stocking 
G. heteroclada a t 25 kg/m2 and 
P . monodon a t 25 pcs/100 m 2, and 
G. heteroclada a t 25 kg/m2 and 
P . monodon a t 50 pcs/100 m2, 
registered positive incomes above 
variable costs a t P6960 and P789; 
and average rate of re tu rns of 58% 
and 28%, respectively.
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GENETICS

AQD’s research on FISH  

GENETICS is focused on the 
evaluation and comparison 
of Nile tilapia strains; 
genetic characterization of 
farmed and indigenous 
fishes such as Nile tilapia, 
bighead carp, red tilapia, 
tawilis (H arengula  ta w ilis ), 

sinarapan (M istich thys  

lu zonensis), kanduli (A rius  

m a n ilen sis); and selective 
breeding and broodstock 
management for bighead 
carp, Nile tilapia, and red 
tilapia.

AQD is also actively 
involved in a collaborative 
project on Genetic Diversity 
in Aquaculture funded by 
the International 
Development Research 
Centre (IDRC) of Canada. 
The Project aims to develop 
interdisciplinary policies 
and community-level action 
programs for preserving the 
genetic biodiversity of 
aquaculture breeds while 
alleviating rural poverty 
through the improvement of 
local and traditional 
broodstocks.

The first phase of the project was 
implemented in 1993 to 1995 and its 
accomplishments include:

ü  the establishm ent of effective 
interdisciplinary team s 
(economics, genetics, sociology, 
and extension)

ü  development of an  appropriate 
transferable DNA fingerprint 
technology at Dalhousie M arine 
Gene Probe Laboratory

üin China, rapid ru ral appraisal 
(RRA), combined w ith DNA 
fingerprinting, was successful in 
relating the genetic and economic 
characteristics of local stra ins to 
their perceived value to the 
community

ü  in Indonesia, RRA-based analysis 
showed th a t m arket forces are 
dom inant in  explaining stra in  
preferences for common carp in 
Java

ü  in Thailand, decision m aking by a 
network of “mobile trad e rs” was 
found to be the key factor 
affecting the genetic quality and 
diversity of fish available to 
farm ers in  the underdeveloped 
northeast region

ü  in Malawi, the historic pa ttern  of 
economic and social relationships 
among individual farm ers is the 
key to understanding the rapid 
genetic changes in tilapia.

International donor support is 
being sought for Phase II (see also 
page 55).
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M ICROBIOLOGY

Research on FISH 

MICROBIOLOGY at AQD is 
focused on the Epizootic 
Ulcerative Syndrome (EUS), 
which has been recurring in 
wild and cultured 
freshwater fish populations 
in Asia and the Pacific for 
the past 14 years. In the 
Philippines, EUS was first 
reported in 1985 in Laguna 
de Bay and has spread 
throughout Luzon. 
Although a number of 
microorganisms are 
associated with EUS, the 
primary causative agent has 
not been identified.

Towards th is end, the 
In ternational Development 
R esearch Centre (IDRC) of Canada 
aw arded a study g ran t to the Fish 
Microbiology team  of AQD to 
determ ine the factor(s) involved in 
the developm ent of the disease. The 
project covers the viral and bacterial 
etiology, histopathology, and 
environm ental aspects related  to 
the occurrence of EUS.

In Laguna de Bay, EUS was 
observed to always recur during the 
cold m onths (December to February), 
affecting snakeheads and catfish. 
Changes in tem perature, chloride, 
hardness and alkalinity of the lake 
are directly correlated w ith the 
occurrence of EUS. Cases of EUS 
were also reported in Naujan Lake 
(Oriental Mindoro), a volcanic lake 
w ith no possible source of pollution. 
Only tem perature was found to be 
directly correlated with the 
occurrence of EUS in Naujan 
Lake.

The study on the histopathology 
of EUS in snakehead of Laguna de 
Bay was continued by E rlinda  
Cruz-Lacierda as part of her Ph.D. 
thesis research (Universiti Pertanian 
Malaysia). Fungi and bacteria were 
found to be present in the skin of 
snakehead with early EUS lesions. 
Fungal hyphae were also observed 
inside the blood vessels of affected 
fish. There was a significant 
reduction in the num ber of 
lymphocytes and an increase in the 
num ber of monocytes in EUS- 
positive snakehead compared to 
normal fish. The num ber of 
neutrophils and thrombocytes 
was not affected.

In the viral and bacterial etiology 
studies, a rhabdovirus isolated from 
EUS-positive snakehead caused 
cytophatic effects in  the spleen cells 
of healthy fish. However, in tram us
cular or intraperitoneal injection of 
tissue filtrates from infected fish did 
not induce EUS lesions in healthy 
ones.

A survey on the antibiotic resist
ance in Vibrios and Aeromonas of 
fish and shrim ps was conducted by 
Eduardo L eaño. This is part of a 
collaborative research between the 
Philippines, Thailand, Malaysia, 
Indonesia, and Bangladesh and the 
Aquatic Animal H ealth  Research 
Institute (Thailand). A total of 116 
bacterial isolates were collected from 
the tissues of shrim ps (P . monodon 
and P. indicus) and fishes (Chanos 
chanos, Epinephelus spp., and Lates 
calcarifer) and the rearing w ater. 
The bacterial isolates were mainly 
Vibrio spp, 45% of which were V. 
harveyi. Only seven of the isolates 
were Aeromonas spp. All of the 
Aeromonas isolates were resistan t to 
streptomycin, oxytetracycline and 
trimethoprim-sulfamethoxole. Most 
of the Vibrio isolates (94.5%) were 
also resistan t to streptomycin. Both 
Vibrio and Aeromonas showed 
sensitivity only to oxolinic acid.

The study on 
EUS is important 

because the 
symptomatic 

lesions can 
scare off 

fish consumers.
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LAKE ECOLOGY

A massive fish kill occurred 
in Sampaloc Lake, Laguna 
in January 1993. A Task 
Force was created by the 
Philippine Government to 
determine the cause of the 
fish kill. The Task Force 
recommended that tilapia 
culture in the lake be 
temporarily banned.

The recommendation of the Task 
Force was sourced from Alejandro  
Santiago  who studied the ecological 
im pact of aquaculture w astes from 
intensive tilapia farming on 
Sampaloc Lake. The study examined 
the trends of dissolved oxygen, 
biochemical oxygen demand, total 
ammonia and the plankton commu
nity, and determ ined w hether or not 
environm ental damage caused by 
intensive tilapia farm ing is 
irreversible. Fish kills in  Sampaloc 
Lake occur after the lake overturn 
during the cold m onths (December- 
February). An early w arning sign of 
an  im m inent lake overturn is a 
surface w ater tem perature of 24 C 
and a dissolved oxygen concentration 
of 3 mg/l a t the surface.

It was noted in 1993 th a t the 
overall conditions of Sampaloc Lake 
was unsuitable for fish culture. A 
recommendation was made to reduce 
the area used for cage culture from 
33 to 5 hectares and a moratorium 
on intensive feeding be implemented. 
However, efforts for the rehabilita
tion of the Lake has not been 
sustained. The plan  to regulate the 
area for tilapia farm ing was not 
implemented and the num ber of 
cages has not been regulated. The 
area used for cage culture remained 
a t 11 ha  in June  1994 and new cages 
have been set up. The plan to stop 
the use of commercial feeds was also 
not implemented.

A review of the 
m ass fish kills in 
Laguna de Bay (see 
map) was also 
undertaken by Ma. 
L ourdes Cuvin- 
Aralar and co
workers. From 
records of m ass fish 
kills between 1972- 
1995, mass fish 
kills in Laguna de 
Bay may have been 
caused by oxygen 
depletion during 
algal blooms and

die-offs, pollution from local 
industries and pathogenic organisms 
infecting the fish. Algal toxins may 
have contributed to the fish kill but 
no actual studies have been 
conducted to prove this. Fish kills in 
the Lake usually occur between May 
and September, and the lakeshore

towns near the central bay area 
are the most frequently 
affected.

M ass fish kills again 
occurred in Laguna de Bay in 
Ju ly  1995. The areas affected 
were mostly in the w est bay of 
the lake. The fish kill in  the 
Tayuman and Binangonan area 
was due to oxygen depletion 
from the decay of algal bloom. 
Those th a t occurred in the San 
Pedro, Lagu n a and M untinlupa 
areas were due to pollution 

from industrial w astes. Two of the 
industries discharging their w astes 
in the lake have since been closed 
down.

A jo in t project tow ards an 
ecological approach to sustainable 
m anagem ent of Laguna de Bay was 
started  in  1995. The first phase of 
the study looks a t the physico

The 90,000-hectare Laguna de Bay 
and the 104-hectare Sampaloc Lake 
in the Philippines provide lessons on 
how aquaculture technology can be 
used and abused.
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chemical and biological 
characteristics of the lake. Four 
sam pling stations were identified. 
W ater quality  in  April was sim ilar 
among the  four stations. N itrite, 
n itra te  and phosphate were below 
detectable lim its, bu t ammonia 
nitrogen ranged from 0.700 to 0.937 
ppm. Dissolved oxygen levels were 
between 5.14 to 6.91 ppm. In May 
and June, m arked increases in 
conductivity, chloride, total 
hardness, to tal dissolved solids, and 
w ater transparency were observed, 
indicative of sa lt w ater intrusion.

From Ju ly  to November, w ater 
transparency was high in  all 4 
stations as influenced by generally 
calm w eather condition and after 
effect of seaw ater intrusion. W ater 
depth m arkedly increased from an 
average of 2 m from April to June  to 
an average of 3.8 m due to heavy

rains between July  and November. 
Dissolved oxygen and pH did not 
differ among the 4 stations. Chloride 
content and conductivity did not vary 
between stations W, P  and C but 
values for station S were lower. This 
may be due to seasonal current and 
wind direction which affect the rate 
of seawater diffusion into different 
parts of the lake. The levels of NH3- 
N, N O2-N, N O3-N and PO4-P were 
erratic and may have been affected 
by frequent rains and periodic 
seawater inflow. Phytoplankton and 
zooplankton biomass showed differ
ences among stations throughout the 
sampling period (May to October).

Twenty-four hour monitoring was 
conducted in the 4 stations during 
normal conditions. A special 
sampling was likewise done at the 
m ouths of Pasig River and Pagsanjan 
River confluence after a very strong

typhoon hit the area of Laguna de 
Bay, to gather information on the 
influence of run-offs and flood w ater 
from major tributaries. On both 
occasions, oxygen concentration did 
not vary between various depths a t 
different tim es of the day, indicating 
th a t the lake is very well mixed.

The study also examines the 
aquatic nu trien t cycle and the food 
conversion efficiencies of cultured 
fish given natu ra l and supplemental 
food. Cultured fish were sampled 
from June to November. Tilapia and 
milkfish feed throughout the day 
whereas bighead carp showed no 
definite feeding pattern . Gut content 
analysis show th a t both milkfish and 
tilapia feed chiefly on phytoplankton, 
although some zooplankton and a 
significant proportion of amorphous 
m atter closely resembling floating 
detritus were also found.
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SOCIOECONOMICS

Most of the studies on 
SOCIOECONOMICS relate 
closely to the community 
fishery resources 
management project 
conducted at Malalison 
Island, Culasi, Antique.

An analysis of institutional 
arrangem ents of co-management of 
fisheries resources was conducted by 
R enato  A gbayani in  Malalison 
Island. The first step involved the 
establishm ent in 21 June  1995 of the 
Fisheries and Aquatic Resource 
M anagem ent Council of Malalison 
Island w ith representatives from the 
fisher groups (hook and line, spear, 
and net), 3 representatives from the 
Barangay Council, the Board of 
Directors of the Fishfarm ers 
Association of M alalison Island 
(FAMI), and a representative from 
AQD. The Council is tasked to 
prepare the resource m anagem ent 
plans and policies to be subm itted to 
the Culasi Sangguniang Bayan for 
approval. The biggest achievement 
of the Council is the declaration of 
Gui-ob as a fish sanctuary (see map 
next page). Strict im plem entation of 
NO FISHING in the area has been 
successful through proper coordina
tion among the different institutions 
involved. A community in itiated 
survey of fishers of the island and 
other coastal barangays of Culasi 
will be conducted to get the 
perceptions of the concerned fishers 
regarding fishing rules and rights 
which will be used in  the overall 
resource m anagem ent plan of 
Malalison Island.

An assessm ent of the importance 
of fisherfolk cooperatives in 
managing the fishery resources in 
Capiz Province was conducted by 
D id i B aticados as thesis research 
for an M.B.A. (University of San 
Agustin). A pre-survey of small-scale 
fisherfolk cooperatives in  seven 
coastal municipalities of Capiz was 
undertaken. Only six of the 17 
cooperatives identified were active. 
Reasons for the non-performance of 
some cooperatives include: 
interference of barangay official, 
m igratory nature of shell divers and 
fishers, lack of capital due to failure 
of the initial economic venture, use of 
dummies for membership, and 
problems with membership. Most of 
the cooperatives have signified 
in terest in participating in the 
managem ent of fishery resources.

Social preparation and degree of 
fam iliarity positively affect, whereas 
local government programs and 
tenure in fishing negatively affect 
cooperative success. Recognizing 
these variables and using them to 
build-up people’s participation in the 
m anagem ent of the resource will 
ensure food security since 
cooperative success is found to be 
highly correlated with membership 
willingness to assume a role in the 
m anagem ent of fishery resources.

A study on resource utilization 
and m arketing in Botlog Island in 
N ortheastern Panay, focusing on 
hum an activity systems, was 
conducted by L illian  de la  Pena, as 
an M.Sc. thesis research (University 
of the Philippines). The study 
covered 56 households. The initial 
activity traced the development of 
fishery as it affects Botlog Island. 
Responses included change of gear 
and catch following m arket demand, 
barter system, and migration which 
was either temporal or fishery- 
related. Migration was common 
among 30-45 year old males. Among 
the reasons for m igration were: 
periodization in relation to

development of fishing vessels, and 
location of the island as a “docking 
place” of large vessels.

Fisherfolk in  Botlog Island 
exhibit a degree of conservatism in 
the use of fishing gears. For the past 
two decades, they have been using 
the jig line for squid. Analysis of 
income, expenses and store credit 
data indicate a saving of a t least a 
thousand pesos per household during 
the southwest monsoon m onths (July 
to February). However, there is a 
“backsliding” during the northeast 
monsoon when squid m igrates to 
deeper w aters. Kinship netw ork and 
m igration become more im portant 
during th is season.

Taking a historical approach, it 
shows how the local setting of the 
island interweaves w ith national 
transform ations and how the concept 
of sta tus inequality changes as the 
two meet. There is a positive 
correlation of change between the 
dominance of one family over the 
others and the thing most valued a t 
the moment. From the subsistence 
rice-corn economy of the  island, 
dominance changes as: (1) pelagic 
“gurayan” was in  demand,
(2) Mindanao opened as a frontier,
(3) Cuyo became a fishing center,
(4) copra destroyed the subsistence 
economy, (5) motorization started  in 
purse seine and traw l centers, 
(6) offshore gears started  in the 
island, (7) jig lining was employed. 
These periods are im portant to the 
island as it resulted to the 
(a) abortion of social relations in 
migration, (b) creation of new 
networks in  the barte r system, (c) 
conservatism against the patron- 
client relation as fishing gears 
specialized, (d) relative high 
education of middle-aged residents, 
and (e) the creation of another 
status, being a trad e r of commodities 
in demand.
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Malalison is the island village where AQD is conducting 
its community-based fishery resource management project. 
There are 94 families in the 54-hectare island with 5-6 
members per household. However, 72% live below the 
government's official poverty level. The island population 
is young, 68% are below 30 years old, but it is growing at 3% 
per year, higher than the national growth rate of 2.1%.
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CFRM

The COMMUNITY FISHERY 

RESOURCES MANAGEMENT 

(CFRM) project is a social 
development research 
integrating a m ulti
disciplinary approach. It 
aims to demonstrate the 
effectiveness of participatory 
research involving the 
fisherfolk in making 
aquaculture sustainable. 
The CFRM project is being 
implemented at Malalison 
Island, Culasi, Antique with 
funding support from the 
International Development 
Research Centre (IDRC) of 
Canada. The th rusts of the 
CFRM project include: 
implementation of 
territorial use rights in 
fisheries (TURFs), 
community organizing, 
assessment of living

resources in coastal waters, 
economic utilization of 
resources, and 
co-management of fishery 
resources. The role of AQD 
in the CFRM project is 
centered on an integrated 
seafarming program and is 
being complemented by the 
Participatory Research, 
Organization of 
Communities, and 
Education Towards 
Struggle for Self-reliance 
(PROCESS), a 
non-government 
organization based in 
Western Visayas. 
PROCESS undertakes the 
community organizing and 
institution building 
components of the project. 
As partners in the project, 
the fisherfolk of Malalison 
formed themselves into the 
Fishermen's Association of 
Malalison Island (FAMI).

The m ain concern of AQD is to 
pursue the following objectives for 
FAMI: (a) develop model m arine 
hatchery-nursery system s for 
selected species for culture and 
release of juveniles; (b) provide 
additional livelihood through 
cultivation of appropriate fishes, 
seaweeds, molluscs, and crustaceans;
(c) regenerate fish h ab ita ts  such as 
coral reefs and seagrass beds;
(d) increase fish stocks by releasing 
juveniles of suitable species;
(e) develop the community into a 
strong and organized association 
granted territorial use rights; and
(f) extend seafarm ing and 
searanching activities to other 
fishing communities.

P reparatory  to the full 
im plem entation of some of the 
components of the CFRM project in 
Malalison Island, a farm er 
participatory research on mussel, 
seaweeds, oysters and siganid 
culture was conducted by K aylin  
Corre in  Lakaran, Dum angas, Iloilo. 
The study aimed to develop 
appropriate and affordable 
technology for the culture of mussel, 
seaweeds, oyster and siganid 
through farm er participatory 
research.

M ussel (m arket size) were 
transp lan ted  and checked to monitor 
possible recruitm ent in  the area. 
Culture of seaweeds was continued 
using the “rice planting” method 
since the farm ers found th is to be 
b etter th an  the  longline method.

For the polyculture of siganids 
and oysters, farm ers were assigned 
to manage either (1) oyster only 
(rack hanging), (2) siganid and oyster 
in cages, and (3) siganids only. After 
7 m onths of culture, oysters w ithin 
the cage were generally cleaner and 
larger. Siganids exhibited varying 
final weight gain (29.1 to 95 g) and 
survival ra te  (47.3 to 83.6%). The 
stock harvested in  May 1995 was not 
encouraging due to the very slow 
growth of the siganids. The fish
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farm ers th ink  it could have been 
more profitable if other species of 
fish, such as grouper or sea bass, was 
used instead of siganids. On the 
other hand, higher num ber of oyster 
spats (9.8 spats/shell) and higher 
actual yield (26.8 kg) were obtained 
in cultches outside the cage 
compared w ith those w ithin the cage 
(7.6 spats/shell, 21.8 kg).

The resource assessm ent of 
selected m arine communities in 
M alalison Island was continued by 
C larissa M arte. The study aimed 
to determ ine the  abundance and size 
structure of fish species; determine 
the frequency and percentage cover 
of corals; identify seagrasses and 
seaweeds; and determ ine the 
abundance of in tertida l invertebrates 
associated w ith them .

Fish landing records from the 
previous years indicate th a t the 
Malalison reefs are overfished. 
Observations in 1994 indicated th a t 
the most num ber of fish (770 species) 
were found a t the northeast 
(Amihanan) and southeast (Nablag) 
part of the island. The highest 
number of fish species (85) were 
observed in May a t Amihanan while 
standing fish biomass (67 t/km2) was 
highest a t Nablag. More than  70 fish 
species were also consistently 
censused a t Gui-ob (patch reef) from 
M arch to May, although its standing 
biomass of 28 t/km2 was comparable 
w ith other areas having high coral 
cover. More than  120 species (49 
genera) of hard corals were 
identified. Coral cover ranged from 
4.7-16.4% on the southeast and 
29.3-58.0% on the northeast side of 
the island.

Malalison Island as seen from mainland 
Culasi. Although the scale of artificial reef 

deployment and other intervention 
methods is limited, AQD's CFRM project 

hopes to demonstrate the viability of a 
community-based approach to coastal 

resource management and help arrest the 
decline of fish production in coastal 

fisheries. AQD’s experience in its CFRM 
project is now being used as basis for 

some co-management coastal fisheries 
projects in Southeast Asia. The artificial 

reef modules were installed on the left side 
of the island.
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In May 1994, the fishers of Malalison 
deployed prototype artificial reef (AR) modules in 

Gui-ob Reef, a 1-km2 marine sanctuary. 
A year later, 27 ARs were added to the Gui-ob ARs. 

Another 23 ARs were deployed to a site east of Malalison 
(marked on map on page 38).

1994-1995 Report 41



Research on Community Fishery Resources Management

Coral recruits have colonized the artificial reefs 
deployed in 1994. Preliminary quantitative 

assessment of invertebrate colonization showed 
that bryozoans were dominant followed by coralline 
and turf algae. Other sessile organisms found were 

tunicates, polychaetes, hard corals (Genera 
Pocillopora and Seriatopora), sponges, 

green and red algae and univalves.
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Journal Publications

AQD m easures its 
research 
accomplishment by 
the num ber of 
publications from 
completed research. 
Between 1976 and 
1995, AQD produced 
562 publications, 
including 282 in 
journals indexed by 
the Institute for 
Scientific 
Information, 122 in 
other journals, and 
158 in conference 
proceedings. Listed 
here are 
publications in 1994 
and 1995:

Journals

A lm endras JM E. 1994. 
Ammonia excretion in 
Penaeus monodon 
postlarvae during 
handling and transfer. 
Isr. J . Aquacult.-Bam idgeh 
46: 33-39.

A lm endras JM E. 1994. 
Ammonia excretion ra tes  
of the sea bass Lates 
calcarifer in  fresh and sea 
w ater. Isr. J . Aquacult.- 
Bam idgeh 46: 76-82.

A yson  FG, Kaneko T, 
H asegaw a S, and H irano 
T. 1995. Cortisol stim u
la tes the size and num ber 
of m itochondrion-rich cells 
in  the yolk-sac m em brane 
of embryos and larvae of 
tilap ia  (O. mossambicus) 
in vitro and in vivo. J . 
Exp. Zool. 272: 419-425.

A yson  FG, Kaneko T, 
Hasegawa S, H irano T. 
1994. Development of 
mitochondrion-rich cells in 
the yolk-sac mem brane of 
embryos and larvae of 
tilapia, Oreochromis 
mossambicus, in  fresh 
w ater and  seaw ater. J . 
Exp. Zool. 270:129-135.

A yson FG, K aneko T, 
H asegaw a S, H irano  T. 
1994. Differential 
expression of two prolactin 
and growth hormone genes 
during early development 
of tilap ia  (Oreochromis 
mossambicus) in  freshw a
te r  and seawater: 
implications for possible 
involvement in 
osmoregulation during 
early life stages. Gen. 
Comp. Endocrinol. 95: 
143-152.

B agarinao TU. 1994. 
System atics, distribution, 
genetics and life history of 
milkfish, Chanos chanos. 
Environ. Biol. Fish. 39:
23-41.

B agarinao TU . 1994. On 
p ub lish ing  scientific 
p ap ers  in  peer-review ed 
ISI-covered jo u rn a ls . 
P h ilipp . Scient. 31:169- 
187.

B ald ia  SF, F u k am i K, 
N ish ijim a T, H a ta  Y. 
1995. Growth responses of 
Spiru lina  platensis to 
some physico-chemical 
factors and the kinetics of 
phosphorus utilization. 
Fish. Sci. 61:331-335.

B a u tista  MN, Lavilla- 
P itogo  CR, Subosa PF, 
Begino ET. 1994. 
Aflatoxin B 1 contam ination 
of shrim p feeds and its 
effect on growth and 
hepatopancreas of 
pre-adult Penaeus 
monodon. J . Sci. Food 
Agr. 65: 5-11.

B om beo-Tuburan I, 
Fukum oto S, R odriquez  
EM. 1995. Use of the 
golden apple snail, 
cassava, and maize as 
feeds for the tiger shrimp, 
Penaeus monodon, in 
ponds. Aquaculture 
131:91-100.

C apinpin  EC. 1994. Gill 
lesions in the Nile tilapia 
Oreochromis niloticus 
fingerlings associated w ith 
acute m alathion poisoning. 
Philipp. J . Sci. 123:283- 
291.

C apinpin  EC. 1995. 
Spawning and larval 
development of a tropical 
abalone, Haliotis asinina  
Linne. Philipp. J . Sci. 
124: 215-232.

C atacutan MR, 
C oloso RM. 1995. Effect 
of dietary protein to 
energy ratios on growth, 
survival, and body 
composition of juvenile 
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In ternational Conference 
on Ichthyoparasitology, 
M unchen, Germany, 3-7 
October 1995.

P ito g o  CL. Fish  health  
m anagem ent issues and 
trends. Sem inar-workshop 
on Environm ental 
A ssessm ent and M anage
m ent of Aquaculture; 
15-16 F ebruary  1994. 
ICLARM, M akati, 
Philippines.

P ito g o  CL. Shrim p 
h ealth  research  in  the 
Asia-Pacific: P resen t 
s ta tu s  and fu ture 
directives. E xpert 
Consultation on 
A quaculture H ealth  
M anagem ent in  the 
Asia-Pacific, U niversiti 
P e rtan ian  M alaysia, 22-24 
M ay 1995.

P ito g o  CL. M anagem ent 
of fish hea lth  in broodstock 
and larvae of milkfish, 
seabass and grouper. 
Sixth A sian Interchange 
Program ’s W orkshop on 
Aquaculture H ealth  
M anagem ent S trategies 
for M arine F ishes, 9-13 
October 1995, East-W est 
Center, U niversity of 
Hawaii, Honolulu, Hawaii.
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Sum agaysay  NS. 
Efficiency of supplem ental 
feeds for m ilkfish (Chanos 
chanos) a t different 
feeding levels and 
environm ental conditions, 
6 th  Asian F ish  N utrition  
Workshop, Phnom  Penh, 
Cambodia, 14-21 May 
1995.

T an-F erm in  JD . LHRHa 
and pimozide-induced 
spaw ning of catfish 
Clarias macrocephalus 
(G unther) a t different 
tim es during an  annual 
reproductive cycle. Biology 
and A quaculture of 
Siluriform es (BASIL) 
Workshop; 24-27 May 
1994; M ontpellier, France.

T en ed ero  RA. Engineer
ing and developm ent of 
artificial reefs for a 
community-based fishery 
resource m anagem ent 
project in M alalison 
Island. ECOSET’95; 
In ternational Conference 
on Ecological System s 
Enhancem ent Technology 
for Aquatic Environm ents; 
Sixth In ternational 
Conference on Aquatic 
H ab ita t Enhancem ent, 
Tokyo, Jap an , 29 October- 
2 November 1995.

A T  the Third N ational 
Sym posium  in Marine 
Science; 23-24 May 1994; 
UP Visayas, Miag-ao, 
Iloilo —

Ochavillo D, Garcia 
LMaB, Nanola C, 
Villanoy C, Amar E, 
Aliñ o PM. Distribution 
of reef fish 
communities in 
M alalison Island, 
Antique: on fish larval 
dispersal versus 
h ab ita t selection.

P rim avera  JH . Diel 
activity patterns in 
Metapenaeus anchistus, 
M. moyebi, Penaeus 
merguiensis and 
P. monodon.

A T  the National Seminar- 
Workshop on Fish  
N utrition and Feeds; 
1-2 June 1994; SEAFDEC  
Aquaculture Department, 
Tigbauan, Iloilo —

B orlongan IG, M arte 
CL, N ocillado JN . 
Development of 
artificial diets for 
m ilkfish larvae.

M illam ena OM. 
Review of SEAFDEC 
Aquaculture 
D epartm ent fish 
nutrition  research.

T uburan IB. Use of 
golden apple snail, 
cassava, and maize as 
feeds for tiger shrimp 
Penaeus monodon in 
ponds.

A T  the International 
Sym posium  on Aquatic  
A nim al Health, 4-8 
September 1994, 
Seattle, USA --

P alisoc  F. 
Relationships between 
epizootic ulcerative 
syndrome (EUS) in  fish 
and the environm ent in  
Laguna Lake, 
Philippines.

P itogo  CL. The role of 
F ish  H ealth  Section - 
Asian Fisheries Society 
in the development of 
fish disease regulations 
in Southeast Asia.

P itogo  CL, B au tista  
MN, S u b osa  PF. 
Histopathology of 
shrim p, Penaeus 
monodon, juveniles fed 
aflatoxin B 1- 
contam inated diets.

50 SEAFDEC Aquaculture Department



Papers Presented in Meetings

A T  the Fifth International Working 
Group on Crustacean Sym posium  in 
Kagoshima University, Japan, 
22-24 April 1995 -

B au tista -T eru el MN. Low level 
aflatoxin contam ination in the 
diet of Penaeus monodon juve
niles.

M illam ena OM. Valine 
requirem ent of postlarval tiger 
shrimp.

A T  the Sixth Asian Chemical 
Congress, Manila, 22-25 May 1995 —

E usebio  PS. Proteolytic enzyme 
activity of juvenile sea bass, 
Lates calcarifer, is induced by 
feeding a high protein diet.

P en aflorid a  VD. Use of the 
seaweeds Kappaphycus alvarezii 
and Gracilaria heteroclada as 
binders in diets for juvenile 
shrimp. (poster)

A T  the Fourth A nnua l Review o f the 
N ational Fisheries Research 
Program, Philippine Coconut 
Authority A uditorium , D iliman, 
Quezon City, 13-15 October 1995 --

Coloso RM. Feed development 
of sea bass (Lates calcarifer 
Bloch) juveniles based on 
inexpensive and indigenous 
ingredients.

E m ata AC. M ilkfish broodstock 
m anagem ent.

Ladja JM . Development of 
hatchery  m anagem ent 
techniques for Kapis shell, 
Placuna placenta.

M arte CL. H atchery and 
nursery  techniques for milkfish 
(Chanos chanos): Development 
of improved and alternative 
methods.

M illam ena OM. 
U tilization of low-cost 
indigenous m ateria ls as feed 
ingredients for fish and 
crustaceans.

P rim avera  JH . The role of 
mangroves as nurseries for 
penaied praw n juveniles.

Q uinitio  GF, M arte CL, 
D uray MN. Breeding of grouper 
in captivity.

S antiago  CB. Evaluation of 
practical diets for catfish, 
Clarias macrocephalus.

S olis NB. Abundance and 
farm ing of Epinephelus species 
and Scylla serrata  in  Panay 
Island.

T an-Ferm in JD . Broodstock 
development and seed production 
of the freshw ater Asian catfish, 
Clarias macrocephalus.

Trino AT. M udcrab grow-out 
culture techniques.
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A T  the Fourth A sian  
Fisheries Forum, 16-20 October 
1995, Beijing, China --

A gb ayan i R F. Seaweeds 
farm ing by a fisherfolk 
organization: implications on 
com m unity fishery resource 
m anagem ent.

A yson FG. Triiodothyronine 
enrichm ent of eggs of the 
rabbitfish (Siganus g u tta tu s) and 
its effects on growth and survival 
of larvae.

B agarin ao  TU. Fish  kills in 
brackishw ater ponds: is sulfide 
toxicity responsible?

B asiao  ZU. Circulus-spacing as 
indicator of growth rate .

B au tista -T eru el MN. 
Low-level aflatoxin B 
contam ination in  the diet of 
pre-adult Penaeus monodon 
Fabricius.

C apinp in  EC, C orre KG. 
Growth of the Donkey’s ear 
abalone H aliotis asinina  fed an 
artificial diet and macroalgae.

C atacutan , MR. Protein and 
dry m atte r digestibility of 
feedstuffs in  complete diets for 
P. monodon.

Coloso RM. Practical feeds for 
sea bass Lates calcarifer Bloch 
based on inexpensive and 
indigenous ingredients. 
(POSTER)

Cuvin-Aralar MLA, Santiago  
AE, G onzal AC, Santiago  CB, 
R om ana-E guia MRR, B aldia  
SF, P a lisoc  F Jr. Mass fish kill 
in Laguna de Bay, Philippines.

de la  P en a MR. The use of 
brackishw ater cladoceran 
Diaphanosoma celebensis 
(Stingelin) as a partial 
replacem ent to Artemia salina 
in the hatchery rearing of sea 
bass Lates calcarifer (Bloch) 
fry. (POSTER)

D uray MN. The effect of tank  
size and initial stocking density 
on the early growth and survival 
of the grouper, Epinephelus 
suillus.

E m ata AC. Sexual m aturation 
and spawning of mangrove red 
snapper, Lutjanus 
argentim aculatus.

F erm in  AC. N ursery of the 
Asian sea bass Lates calcarifer in 
illum inated cages.

K uhlm ann KJ. Contribution of 
n a tu ra l and supplem ental feeds 
to the growth of milkfish Chanos 
chanos Forsskal in  semi- 
intensively managed 
brackishw ater ponds.

M arte CL. Spontaneous 
spawning of Epinephelus coioides 
after sex-inversion with 
17α -m ethyltestosterone.

M illam ena OM. Evaluation of 
low-cost feed for Penaeus 
monodon Fabricius.

P arado-E stepa FD, Q uinitio  
GF. H atching of grouper 
Epinephelus coioides eggs a t 
different salinities.

P rim avera  JH . Do shrim ps 
feed on mangrove detritus? 
Tracing penaeid food chains 
through stable isotope analysis.

P rim avera  JH . Length-weight 
relationships in the g iant tiger 
praw n Penaeus monodon. 
(POSTER)

P rim avera JH , 
P arado-E stepa FD, L ebata  J. 
Morphometric relationships in 
the giant tiger praw n Penaeus 
monodon.

Q uinitio  ET, P arado-E stepa  
FD. Evaluation of sperm  quality 
of captive Penaeus monodon.

Santiago  CB. Growth and 
reproductive performance of 
bighead carp (A. nobilis) fed 
diets w ith or w ithout Vitam in A, 
E, and C supplem entation.
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A T  the F irst A nnua l Convention o f  the Philippine 
Society for Microbiology - Visayas, 26-27 October 1995, 
UP in the Visayas, Miagao, Iloilo —

F ern an d ez RD. Bacterial flora of milkfish, 
Chanos chanos Forsskal, eggs and larvae.

L acierd a  EC, S h ariff M. H istopathology of 
EUS-positive snakehead (Opicephalus stria tus).

L eañ o EM. Antibiotic resistance of Vibrio spp. 
and Aeromonas spp. isolated from fish and shrimp 
tissues and rearing w ater.

P ito g o  CL. M ortalities of pond-cultured juvenile 
shrim p, Penaeus monodon, associated w ith the 
dominance of lum inescent bacteria, Vibrio harveyi, 
in the rearing  environm ent.
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Best Paper Awards

The quality of AQD 
research papers can be 
gleaned from awards and 
citations. From 1987 to 
1995, 22 of these received 
best paper awards from 
the scientific community. 
The following were 
commended in 1994 and 
1995:

1993 NAGA Award
Given by the In ternational Center 
for Living Aquatic Resources 
M anagem ent in  Ju ly  1994 —

A ntonio  Ma. B au tista , M anuel
H. C arlos and  A ntonio  I. San  
A ntonio . 1988. Hatchery 
production o f  Oreochromis niloticus 
(L) a t different sex ratios and  
stocking densities. Aquaculture 73: 
85-95.

1994 and 1995 
Dr. Elvira O. Tan 
Memorial Awards
Given by the Philippine Council for 
Aquatic and M arine Research and 
Development for the  Fisheries 
category in  1994—

J u rg en n e  H. P rim avera, C elia  
P itogo , J o ce ly n  L adja and  
M ilagros d e la  P ena. 1993. A  
survey o f chemical and  biological 
products used in intensive prawn  
farm s in the Philippines. Mar. Poll. 
Bull. 26:35-40.

And for the Aquaculture category in 
1995 —

Ma. R ow en a  R om ana-E guia and  
R.W. D oyle. 1992. Genotype- 
environment interaction in the 
response o f  three strains o f N ile 
tilapia to poor nutrition. 
Aquaculture 108: 1-12.

1994 and 1995 
DA-BAR Best Paper 
Presentations
Awarded during the Third 
Annual Research Review for the 
Fisheries Sector Program of the 
(Philippine) D epartm ent of 
Agriculture in 1994 —

R elicardo Coloso for his FSP- 
funded paper Feed development for 
sea bass (Lates calcarifer Bloch) 
juveniles based on inexpensive and  
indigenous ingredients

And during the Fourth Annual 
Research Review for the Fisheries 
Sector Program in 1995 —

Gerald F. Q uinitio for the paper 
Breeding o f grouper in captivity

The presentation is a synthesis of 
four FSP-funded studies, including 
Broodstock development o f grouper 
for seed production , Effect o f different 
fa t sources on the egg quality o f  
grouper by G.F. Q uinitio, Induced 
sex inversion in grouper using 
various methods o f chronic 
adm inistration o f 17α-methyl
testosterone by C.L. M arte, and 
Development o f larval rearing 
techniques for the grouper: food, 
feeding and water management by 
M.N. Duray

1994 and 1995 
AQD Best Paper 
Presentations
Awarded yearly by AQD to its 
research staff who presented the 
best in-house sem inar for the 
year in review. The in-house 
sem inar is held weekly (usually 
Thursday afternoons) for AQD 
researchers to present the ir 
just-concluded studies or to share 
experiences during the ir study 
tours. Visiting scientists and thesis 
students are also invited to give 
sem inars (see pages 80-81).

For 1994 -

F elix  A yson for his paper 
Hormonal regulation o f the 
mitochondrion-rich cells in the 
yolk-sac membrane o f embryos and  
larvae o f tilapia Oreochromis 
mossambicus

For 1995 -

Corazon Santiago for her paper 
Effects o f diets on growth and  
reproductive performance o f the 
Asian catfish Clarias macrocephalus.

Dr. Jurgenne Primavera Ms. Rowena Romana-Eguia
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Collaborative Programs

AQD offers a new 
program for 
collaboration in 
research, the External 
Researchers Program, 
while it continues to 
pursue greater 
collaboration with 
non-SEAFDEC 
Member Countries 
and other 
organizations to 
implement its triple 
mandates of research, 
training, and 
information 
dissemination. The 
collaborative programs 
for 1994 and 1995 are 
as follows:

External 
researchers  
program
AQD inv ites researchers  
from  SE A sia and  o ther 
p a r ts  o f th e  w orld to 
conduct re se a rc h  a t  AQD. 
AQD will p rovide th e  funds 
for research ; w hile the  
v isiting  re sea rch ers  are 
encouraged to get g ra n ts  
from  in te rn a tio n a l funding  
o rgan izations for th e ir  
tra v e l an d  daily  
subsistence  allowance. 
AQD’s v is itin g  researchers  
for 1994 and  1995 are  
listed  on page 98.

T his P rog ram  an d  the  
G rad u a te  T hesis S tu d e n t 
P rog ram  (p. 64-65) enable 
AQD to carry  ou t its  
p rio rity  resea rch  a re a s  (see 
ADSEA, p. 71-74) w ithou t 
contracting  additional 
personnel. AQD can also 
a ss is t p a rtic ip a tin g  
in s titu tio n s  in  developing 
th e ir  resea rch  staff.

Aquatic  
biodiversity
SEAFDEC h as  been 
involved in  th e  A quatic 
B iodiversity  project since 
its  inception in  1993. The 
project is funded by IDRC 
and  is im plem ented in  six 
countries th rough  th e  
following in stitu tions: 
D alhousie U niversity  and 
St. M ary’s U niversity , 
C anada; F resh w ate r 
R esearch C en ter and 
S hanghai Academ y of 
Social Sciences, China; 
G abor A gricu ltu ral 
University, C en tra l 
R esearch In s titu te  for 
F isheries, F resh w ate r 
A quaculture D evelopm ent 
C enter, and  R esearch 
In s titu te  of F resh w ate r 
F isheries, Indonesia; 
U n iversity  of M alaw i and 
M alaw i D ep artm en t of 
F isheries, M alawi; 
S o u th east A sian F isheries 
D evelopm ent C enter, 
Philippines; Khon K aen 
U niversity , T hailand  
D ep artm en t of F isheries, 
an d  N ational A quaculture 
G enetics R esearch 
In s titu te , T hailand.

SEAFDEC w as chosen 
as th e  lead  in s titu tio n  and 
im plem enting  agency for 
th e  second phase  of the  
project (1996-1998), w ith  
Zubaida B asiao as  the  
project coordinator. P hase 
II a im s to:

ü  continue th e  successful 
involvem ent of all the  
in s titu tio n s  w ith  
na tional projects in  
developing 
in terd isc ip linary  policy 
and  research  
m ethodologies

ü  p a rtic ipa te  in  the  
form ulation  of 
in te rn a tio n a l (as 
d istinc t from  country- 
specific) policies and 
m ethodologies

ü  provide th e  national 
projects w ith  ready  
access to  state-of-the- 
a r t  expertise  and 
tra in in g  in  th e  
appropria te  a reas  of 
q u an tita tiv e  and 
m olecular genetics, 
economics and 
sociology.

(See page 33 for P hase  I).

Global fisheries  
co-m anagem ent 
project
SEAFDEC is the  
rep resen ta tive  for A sia in  
th e  Global F isheries 
Co-M anagem ent Project, 
a  five-year collaborative 
research  project in itia ted  
by  ICLARM, th e  N orth  Sea 
C entre  and  the  N ational 
A quatic R esearch  System  
of H irtsha ls , D enm ark  in  
October 1993. The project 
is being funded by the  
D an ish  In te rn a tio n a l 
D evelopm ent Agency 
(DANIDA).

The objective of the  
project is to  have a se t of 
global or regional co
m anagem en t parad igm s 
developed and  applied on a 
selected num ber of pilot 
a reas  in  Africa, A sia, and 
th e  Pacific.

Laguna de Bay 
an ecosystem  
approach to  
sustainable  
m anagem ent
AQD finalized agreem ents 
on collaborative research  
w ork for th e  su sta inab le  
m anagem ent of L aguna de 
B ay w ith  th e  Life Sciences 
and  Technologies for 
Developing C ountries of

the  European Union based 
in  Brussels. The project 
aims to develop the 
scientific base for the 
sustainable and rational 
utilization of Laguna de 
Bay, Philippines, especially 
through fishery and 
aquaculture, as im portant 
protein source for the 
growing population.

A dynamic ecological 
model of Laguna de Bay 
will be developed, and its  
effect tested  on the 
different m anagem ent 
schemes for fishery and 
aquaculture, and for land 
use in  the w atershed on 
fish yield and trophic 
situation  of Laguna de Bay. 
This model will be 
applicable to other tropical 
inland and coastal lagoons 
endangered by pollution 
and uncontrolled 
intensification of fisheries 
and aquaculture.

A gricultural 
feed survey
AQD m ade form al th e  
a rran g em en ts  w ith  th e  
Food and  A gricu ltu re  
O rgan iza tion  of th e  U nited  
N ations, Rome, I ta ly  for 
th e  conduct of th e  na tional 
ag ricu ltu ra l feed su rvey  of 
th e  P h ilipp ines. The 
project in ten d s  to produce 
a coun try  directory  
contain ing  in fo rm ation  on 
th e  fe rtilizer and  feed 
resources of th e  P h ilipp ines 
as  well as a n  a sse ssm en t of 
th e  s ta tu s  of th e  ex isting  
an im al feed m an u fac tu rin g  
industry .
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Non-SEAFDEC  
M em ber Countries
There were fellowships from the 
Governments of A u stralia  (one for 
an AQD scientist to pursue a PhD, 
one travel g ran t to conduct a lecture 
series), C anada (one post-doctoral 
fellowship for one year), and France  
(travel g ran t for a conference) (see 
pages 88-93).

AQD collaborated w ith the 
Governments of B a n g la d esh  and 
P ak istan  in  conducting train ing 
courses for th e ir respective 
aquaculturists (see page 63).

In tern a tio na l and 
regional organizations
The A quatic A nim al H ealth  

R esea rch  In stitu te  is funding 
the  survey of antibiotic resistance 
in  vibrios and aeromonads of fish 
and shrim ps conducted by AQD; 
AHHRI also funded the travel of 
th ree researchers who attended 
sem inar-workshops in Bangkok.

The A sian  F ish e r ie s  S ociety  or 
AFS inked an  agreem ent w ith 
AQD in  October 1994 to provide 
financial and technical support to 
young scientists in  Asia through 
the AFS Research Awards 
Program  and AQD External 
Researchers Program .

AFS funded the short-term  
secondment of Prof. M. Shariff to 
ADSEA ’94 in  collaboration with 
the U niversiti P ertan ian  M alay
sia; and funded the travel of four 
researchers to a ttend  a sympo
sium  in Seattle, a sem inar in 
Taipei, a m eeting in Beijing, and 
an  expert consultation in Kuala 
Lum pur in  collaboration with 
UN/FAO and the AFS Fish 
H ealth  Section.

The In ternational C enter for  
L iving  A quatic R esources  
M anagem ent or ICLARM inked 
an agreement w ith AQD in 
November 1994 to:

ü  develop cooperative and 
collaborative activities of common 
in terest

ü  promote the exchange of 
scientists and researchers from 
both institutions for research, 
training, and other activities

ü  strengthen the capabilities of 
both institutions through the 
cooperative use of m aterials and 
facilities.

ICLARM is funding an 
AQD study on institutional 
arrangem ent of co-management 
of fisheries resources in 
Malalison Island in collaboration 
w ith the Danish Government. 
ICLARM also funded the 
short-term  secondment of Dr. J. 
McManus and Dr. C. de la  Cruz 
to ADSEA ‘94; and the travel of 
one AQD researcher to attend a 
workshop-meeting in Denmark in 
collaboration w ith the Danish 
International Development 
Agency.

The A sian  F ish er ies Social 
S cien ce  R esearch  N etw ork  or 
AFSSRN funded the travel of 
three researchers who attended a 
seminar-workshop in  Manila, a 
meeting in Taipei, and a training 
course in Hanoi.

The FAO R egional O ffice for A sia  
and th e  P acific  (FAO/RAPA) 
funded the short-term  
secondment of Dr. I. Csavas to 
ADSEA ’94.

The N etw ork o f  A quaculture  
C entres in  A sia-Pacific or 
NACA funded the secondment of 
Dr. M. Philipps and Dr. M. Kutty 
to ADSEA ’94; and the travel of 
an AQD researcher to a workshop 
in  Bangkok.

The A sian P roductiv ity  
O rganization or APO funded 
the travel of one researcher to 
attend a sem inar in  Tokyo.

The Jap an ese  G overnm ent 
R esearch  Scholarsh ip  
Program  (Monbusho) granted 
doctorate fellowships to four 
researchers, MSc to two 
researchers, and a research- 
travel g ran t to another in 
collaboration w ith the Association 
of International Education- 
Japan.

The Jap an  In tern ation a l 
C ooperation  A gency or JICA 
is funding three studies a t AQD: 
seed production of abalone and 
other bivalves for stock 
enhancement, effect of ektecin on 
bacteria affecting sea bass larvae 
and juveniles, and verification of 
the semi-intensive method of seed 
production in  grouper and 
rabbitfish.

JICA is also funding the 
long-term assignm ent of AQD's 
Deputy Chief (since 1991); 
short-term  assignm ents of four 
JICA  experts in fish disease, 
mollusc, feed development, and 
aquaculture; and the visit of two 
train ing resource persons.

JICA funded the travel of one 
AQD scientist to Indonesia, and 
the travel of three participants 
from ASEAN to attend  ADSEA 
‘94 in  Iloilo. Also, the 
documentation and publication of 
the ADSEA ’94 proceedings (see 
page 77) and the Third-Country 
Training on Coastal Aquaculture 
(p. 63).

The Jap an  S ociety  for th e  
P rom otion  o f  S cien ce  or JSPS 
granted doctorate fellowships to 
three AQD researchers at 
Hokkaido U niversity through its 
RONPAKU program  (dissertation 
for a doctorate degree).

The A ustralian  In tern ation a l 
D evelop m en t A gency B ureau  
or AIDAB funded the travel of 
one researcher to attend a 
workshop in  Phnom Penh in 
collaboration w ith the Asian Fish 
N utrition Network.
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The A ustralian  C enter for 
In tern ation a l A gricu ltural 
R esearch  or ACIAR is funding 
three studies on the culture, 
hatchery techniques, and 
broodstock diet development for 
the mudcrab.

The In tern ation a l D evelopm ent 
R esearch  C entre (IDRC) o f  
C anada is funding the conduct 
of four Seafarm ing Project 
studies, six Genetics Project 
studies, two Fish Microbiology 
studies in  collaboration w ith 
Sim on F raser  U n iversity , and 
the Genetic Biodiversity Project.

For seafarming, the studies 
include: assessm ent of oyster and 
m ussel culture in  two coastal 
villages, seaweed cultivation at 
M alalison Island, resource 
assessm ent of selected marine 
communities in Malalison Island, 
and farm er participatory 
research on mussel, seaweeds, 
oyster, and siganid culture.

For genetics, the studies 
include broodstock and breeding 
of bighead carp, resistance of 
Oreochromis niloticus strains to 
heavy m etal stress, reproductive 
performance of four red tilapia 
strains in  different seed 
production systems, genetic 
characterization of farmed and 
indigenous fishes, development of 
high-yield tilapia through 
introgressive hybridization, and 
site-specific selection for growth 
in  the Nile tilapia.

For fish microbiology, the 
studies include: histopathology of 
epizootic ulcerative syndrome in 
snakehead of Laguna de Bay, and 
the viral and bacterial etiology of 
the epizootic ulcerative syndrome 
in collaboration with Simon 
F raser University.

The project on Biodiversity in 
Aquaculture is to develop a 
program  for economically and 
socially sustainable conservation 
and development.

IDRC also granted fellowships 
for degree program s (one PhD, 
one MSc a t the Universiti 
P ertan ian  M alaysia) and funded 
the travel of one scientist to 
attend  a meeting in Bangkok,

Kenya and Malawi and a 
workshop in Wuxi, Shanghai, and 
Bogor. IDRC also funded the 
training of one scientist in 
northern Philippines, the travel 
of others for a meeting and 
sem inar in Metro Manila; and the 
travel of four others to Halifax.

The C anadian International 
D evelopm ent A gency or CIDA 
funded the travel of one 
researcher to Victoria (Canada), 
the 3-month training of another 
in Vancouver, the eight-month 
training of two staff in  Victoria in 
collaboration w ith the Association 
of Canadian Community 
Colleges, and the participation of 
another in a 3-day training in 
Hanoi.

CIDA also funded the travel of 
three participants from ASEAN 
to attend ADSEA '94 in Iloilo, 
and of one AQD researcher to 
attend a meeting in Hawaii.

CIDA co-published the ADSEA 
'94 proceedings (p. 77).

The In tern ation a l F ou n d ation  for  
S cien ce  or IFS is funding four 
studies a t AQD: photoperiod 
effects on gonadal development of 
milkfish, nursery of sea bass in  
illum inated cages, nu trition  and 
feed development for sea bass, 
and quality assessm ent of shrim p 
feeds and feed ingredients. 
IFS also funded the travel of two 
researchers to attend a 
conference in Paris, a sem inar in 
Manila, and a symposium in 
Kagoshima.

The U n iversity  o f  Ghent 
(Laboratory o f  A quaculture  
and A rtem ia R eference  
Center) is funding the study on 
the enrichm ent of live food 
organisms w ith EFA and vitam in 
C; and the grants of three visiting 
researchers to conduct studies on 
m arine larviculture at AQD.
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Collaboration with National Institutes

LAARC also funded the study 
tour of two AQD researchers in 
Belgium and the ir attendance to 
a symposium in Brussels.

The U n iv ersity  o f  H ohenheim 's  
In stitu te  for A nim al 
P rod u ction  in  th e  T ropics and  
Su b trop ics (Germany) is 
funding two AQD studies: 
utilization of n a tu ra l and 
supplem ental feeds in 
semi-intensive production of 
m ilkfish and effects of L-carnitine 
(vitam in Bt)-supplem entation on 
growth, survival, and body 
composition of juvenile tiger 
shrim ps; and the gran ts of three 
postgraduate studen ts to conduct 
studies a t AQD.

The East-W est C enter/N autilus  
In stitu te  (USA) funded the 
travel of one researcher to attend 
a  workshop in  Hawaii.

The U n iv ersity  o f  M aryland  
B io tech n o lo g y  In stitu te  
funded the secondment of Dr. T. 
Chen to ADSEA ‘94 in  Iloilo.

The N ew  Jersey  M edical S chool 
g ran ted  a one-year postdoctoral 
fellowship to a scientist.

Non-governm ent 
organizations
The D a n ish  F ish  M eal P rod u cers  

A ssoc ia tio n  or DAFMPA is 
funding the AQD study on fish 
m eals as protein sources in  diets 
for juvenile tiger shrim p; and 
funded the travel of one AQD 
scientist to a ttend  a symposium 
in  Kagoshima.

The L onza L td. (Basel, Switzerland) 
funded the travel of one scientist 
to attend  a symposium in Kuala 
Lum pur, M anila, and Visp 
(Switzerland).

The NU-GENES (S ingapore) P te. 
Ltd. funded the travel of one 
researcher to a sem inar in 
Indonesia.

The C oasta l M anagem ent C enter  
and AQD agreed to collaborate 
and share resources in  assisting 
developing nations in  southeast 
Asia to upgrade and strengthen 
th e ir capacities in  coastal 
m anagem ent.

The PROCESS F oundation  or the 
Participatory Research, 
Organization of Communities and 
Education Towards the Struggle 
for Self-reliance co-implemented 
AQD’s CFRM project at 
Malalison Island (p. 39-41).

National institutes
AQD collaborates w ith universities 
and institu tes based in the 
Philippines.

Sillim an  U niversity  inked an 
agreem ent with AQD in 
December 1994 supporting 
researchers of both institutions 
who are conducting R&D in fields 
related to aquaculture, especially 
biology.

The U n iversity  o f  th e  P h ilip p in es  
in  th e  V isayas and AQD agreed 
in February 1995 to:

ü  develop collaborative activities of 
common in terest

ü  promote the exchange of 
scientists and researchers of both 
institutions

ü  strengthen the capabilities of 
both institutions in the fields of 
aquaculture, fisheries and marine 
sciences w ith emphasis on 
environmental concerns through 
the cooperative use of m aterials 
and facilities.

The P h ilip p in e C ouncil for  
A quatic and M arine R esearch  
and D evelopm ent or PCAMRD 
is funding two AQD studies th a t 
started  in  January  1993 and in 
April 1994: the role of mangroves 
as nurseries for penaeid juveniles 
and the effects of various salinity 
levels on the morphology, growth 
and agar content of Gracilaria 
cultured in  tanks. PCAMRD also 
granted a Ph.D. fellowship to a 
researcher.

The B ureau o f F ish er ies  and  
A quatic R esources is funding 
two AQD studies: morphometric 
changes and gonadal 
development among pond-reared 
tiger shrimp broodstock and 
ecological impact of introducing 
African catfish.

The F ish er ies  S ector Program  of 
the D epartm ent of Agriculture is 
funding 24 studies conducted a t 
AQD.

On grouper: induced sex 
inversion, broodstock 
development, larval rearing 
techniques, and biology-ecology.

On milkfish: age and 
reproductive performance, larval 
rearing in  large tanks or ponds, 
verification of improved hatchery 
techniques developed a t AQD, 
and diet development.

On sea bass: feed development 
based on inexpensive and 
indigenous ingredients and 
nutritional evaluation of some 
leguminous seeds.

On native catfish: 
spontaneous spawning, 
improvement of hatching 
efficiency, refinem ent of 
hatchery-nursery techniques, 
practical diet developm ent.

On mudcrab: abundance in 
the in tertidal and mangrove 
areas.

On penaeid shrimps: the role 
of mangroves as nurseries for 
penaeid juveniles, and evaluation 
of low-cost feeds for tiger shrimp 
reared under semi-intensive and 
intensive culture conditions in 
brackishw ater ponds.

On seaweed: evaluation of 
Eucheuma  (Kappaphycus sp.) and 
Gracilaria as binders in  grow-out 
diets for shrimp, agar quantity  
and quality of G. heteroclada 
cultured in  ponds, culture of G. 
heteroclada and tiger shrim p in 
brackishw ater ponds, and 
economic feasibility of the 
seaweed-shrimp polyculture in 
brackishw ater ponds.

On window-pane oyster: 
broodstock m anagem ent, and 
growth-survival studies.

FSP also funded the travel of 
one researcher to a congress in 
Metro Manila.

AQD signed an agreem ent w ith 
K inaadm an F ou n d ation , Inc. 
(Tigbauan, Iloilo) extending for 
another six years the operation of 
an  elem entary school a t AQD's 
Tigbauan M ain Station.
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Service Laboratories

AQD maintains five service 
laboratories for larval food 
production, water-soil-feed 
analysis, feed preparation, 
disease diagnosis, and 
histopathology. Requests 
for analyses come from 
AQD studies and the private 
sector.

Larval Food 
Laboratory
The Laboratory provides various 
cultures of plankton — Brachionus 
plicatilis, Diaphanosoma celebensis, 
Artemia  nauplii and adult biomass— 
and sets of enriched m edia stock 
solutions to research studies and 
train ing  courses conducted at AQD. 
The lab analyzes different brands of 
Artem ia  cyst samples for hatching 
efficiency, hatching percentage, and 
naupliar size.

The lab also prepares s ta rte r 
cultures of various plankton and 
enriched m edia stock solutions for 
the private sector.

Centralized 
Analytical 
Laboratory
The Laboratory analyzes feed, w ater 
and soil samples from ongoing 
studies and from the private sector. 
For feeds, analysis includes: 
moisture content, crude protein, ash, 
calcium and phosphorus. Analysis 
for crude fat and crude fiber had 
been temporarily suspended because 
of the defective exhaust system. (The 
Laboratory sustained heavy damages 
during a fire in 1995.) For water, 
analysis includes: pH, nitrite 
nitrogen, total solid, total hardness 
and turbidity. For soil, analysis 
includes: pH, organic m atter content, 
available phosphorus, potential 
acidity, lime requirem ent, available 
sulfate and available iron.

Feed Mill Pilot Plant
The P lan t prepares various feed 
ingredients as well as feed products 
(catfish, milkfish, grouper, and 
shrimp diets). The plant can produce 
a ton of feeds a day.

Fish Health 
Laboratory
The Laboratory examines shrimp, 
fish, and w ater samples for total 
bacterial enum eration. The bulk of 
the cases came from the private 
sector while the re st came from AQD 
and UPV-BAC.

Microtechnique 
Laboratory
The Laboratory prepares 
histological slides of liver, gills, 
kidney, gonad, eyes, 
hepatopancreas, and muscles from 
fishes, molluscs, and crustaceans. 
Typical and serial section slides are 
made.
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Overview of Training and Information Activities

T o complement research, AQD is mandated to develop human resources for aquaculture through 
short-term training courses and to disseminate and exchange information. Manpower require
ments in SEA were laid out in a 1988 seminar-workshop on Training Requirements in Fisheries 

and Aquaculture sponsored by SEAFDEC and FAO-NACA in Thailand. But ADSEA III (see page 70) 
determines the regular course offering for 1995-1997 which includes Fish Nutrition, Marine Fish 
Hatchery and Nursery Operations, Fish Health Management, Shrimp Hatchery-Nursery Operation and 
Management, Aquaculture Management, Culture of Natural Food Organisms, and Freshwater 
Aquaculture. The rest of AQD's training activities are collaborative programs like the Third-Country 
Training Programme on Coastal Aquaculture or individualized like the students practicum. An on-going 
survey on aquaculture training needs will further refine AQD's training programs. The survey began in 
1994.

Mature technologies developed by AQD are written into extension manuals, pamphlets, and 
leaflets, and are featured in the AQD newsletters. AQD also publishes monographs, reports, 
proceedings, brochures, posters, and other print materials. Research and instructional video programs 
complement publications. AQD maintains an in-house printing press and video editing facilities.

A library-documentation center exchanges information materials with 500 other agriculture- 
fisheries institutions around the world, and contributes to  SEAFIS, the region-wide database on fisheries 
maintained by the SEAFDEC Secretariat in Bangkok.
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Training Courses

For 1994 and 1995, eight 
regular courses, four 
collaborative programs, 
and four student or youth 
programs were organized. 
In 1994, the regular courses 
were mostly attended by 
Filipinos, Thais, 
Bangladeshis, Vietnamese, 
and Malaysians; 10 other 
countries were also 
represented (see chart). 
In 1995, mostly Filipinos, 
Vietnamese, Malaysians, 
and Thais attended the 
courses; 14 other countries 
were also represented. 
Fellowships were mostly 
provided by SEAFDEC 
and JICA.

Fish health 
management
The five-week course aims to 
provide governm ent fishery 
extension w orkers and aquaculture 
technicians practical and theoretical 
train ing in  the isolation and 
identification; etiology; and 
prevention and control of fungal, 
bacterial, v iral, parasitic, 
nutritional, and environm ental 
diseases in  aquaculture systems.

The course covers topics on the 
occurence and spread of diseases, 
microbial diseases affecting 
aquaculture, non-infectious diseases 
and disease prevention and control.

In 1994, the course was 
conducted from 20 April - 30 May 
w ith 15 partic ipants: Hongkong (1),

M alaysia (1), Papua New Guinea (1), 
Thailand (3), Philippines (7), and 
Vietnam  (2). Nine participants were 
funded by SEAFDEC fellowships 
while the rest were sponsored either 
by San Miguel Foods, Inc. (1), 
D epartm ent of Agriculture and 
Fisheries, Hongkong (1), 
D epartm ent of F isheries and M arine 
Resources, Papua New Guinea (1), 
D epartm ent of Agriculture, 
Philippines (1), ACIAR-BFAR, 
Philippines (1), and M indanao State 
University/Asian Development 
Bank (1).

In 1995, the course was 
conducted from 18 April to 29 May 
w ith 19 participants: Philippines (7), 
India (3), Thailand (2), M alaysia (2), 
Viet Nam (4), and Sri Lanka (1). 
Eleven of the participants received 
SEAFDEC fellowships while the rest 
were funded by the private sector.

Marine fish hatchery
The seven-week course aims to equip 
participants with basic technical 
skills in  operating fish hatcheries. 
The course covers seed production of 
m arine fishes with emphasis on 
milkfish and sea bass, from 
broodstock development to spawning; 
hypophysation and other spawning 
techniques; larval rearing 
techniques and transport of fry.

In 1994, the course was 
conducted from 31 May - 20 Ju ly  
w ith 13 participants: M alaysia (2), 
Thailand (3), Philippines (6), and

V ietnam  (2). Ten partic ipan ts were 
funded by SEAFDEC fellowships 
while the rest were sponsored either 
by Sarangani A gricultural Co. Inc., 
(Phil) (1), Central Visayas 
Polytechnic College/German 
Development Service (1), and 
Aparri Aquatic Resources, 
International (Phil) (1).

The second session scheduled 
for August-Septem ber was cancelled 
due to lack of applicants.

In 1995, the course was 
conducted from 6 Ju n e  to 25 Ju ly  
w ith 21 partic ipants from M alaysia 
(2), Philippines (9), Thailand (2), 
Viet Nam (3), China (1), Colombia 
(1), French Polynesia (1), Indonesia 
(1), and Nigeria (1). Twelve 
participants received SEAFDEC 
fellowships while the re s t were 
funded by the private sector.

Aquaculture 
management
This four-week course aim s to 
develop the skills of project 
m anagers in aquaculture planning 
and im plem entation, monitoring and 
evaluation. The course aims to 
(1) orient the  participants on the 
technical aspects of aquaculture, 
(2) develop m anagerial skills, and 
(3) create aw areness of social, 
political and ecological factors 
affecting business enterprises.

In 1994, the course was 
conducted from 7 September-

Attendance in training courses, by country

Trainees at the Binangonan 
Freshwater Substation trying 
to spawn the bighead carp.
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Training Courses

Akihiko Hashimoto, Resident 
Representative of the JICA Philippine 
Office, addresses the Coastal Aquaculture 
trainees.

6 October w ith 18 partic ipants from 
Bangladesh (1), M alaysia (2), 
Indonesia (1), Philippines (8), 
V ietnam  (2), Thailand (2), Saudi 
A rabia (1), and Sri L anka (1). Nine 
were g ran ted  SEAFDEC 
fellowships while the rest were 
funded by the Philippines’ 
D epartm ent of Agriculture-Fisheries 
Sector Program  (3), M agallanes 
School of Fisheries Technology (1), 
Association of Development 
Agencies in  B angladesh (1), 
Development Finance Corporation of 
Sri Lanka (1), Indonesia’s Marine 
Science Education Project (1), and 
M alaysia’s Sam ak A quaculture Sdn. 
Bhd. (1).

In 1995, the course was 
conducted from 21 August- 
20 Septem ber w ith  26 participants 
from M alaysia (3), Thailand (2), 
Philippines (10), Viet Nam (3), 
Bangladesh (1), Cambodia (2), India 
(1), Kenya (1), Papua New Guinea 
(1), and Sri Lanka (2). Eleven

participants received SEAFDEC 
fellowship gran ts while the rest 
were funded by the private sector.

Shrimp hatchery- 
nursery operations
The course aims to develop skills in 
small-scale shrim p hatchery 
including broodstock and nursery, 
w ith emphasis on Penaeus monodon.

In 1994, the course was 
conducted from 28 September - 
16 November w ith 14 participants 
from M alaysia (3), Thailand (3), 
Vietnam  (1), India (1), Philippines 
(4), Indonesia (1), and Nigeria (1). 
Nine participants were granted 
SEAFDEC/AQD fellowships while 
the others were funded by San 
Miguel Corporation (1), MAC 
Industries of India (1), Indonesia’s 
M arine Science Education Project 
(1) and Nigerian Government/World 
Bank (1). The course was not offered 
in 1995.

Culture of natural 
food organisms
The course aims to im part skills in 
the production of na tu ra l food 
essential to aquaculture operations.

The course was not offered in 
1994. In 1995, the course was 
conducted from 7 March - 6 April 
w ith 17 participants: China (1), 
Indonesia (2), M alaysia (2), 
Philippines (8), Thailand (2), and 
Vietnam (2). Thirteen participants 
received SEAFDEC fellowship grants 
while the rest were funded by the 
private sector.

Freshwater 
aquaculture
Conducted at the B inangonan 
Freshw ater Station, the course is 
designed to develop or enhance the 
technical skills of technicians, 
extension workers and farm  
m anagers on the artificial 
propagation and culture of selected
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Training Courses

freshw ater species. I t  covers 
lectures and practical sessions on 
the basic principles and recent 
technologies in  broodstock 
development and m anagem ent; 
hormone-induced spawning 
techniques for carps and catfish; 
hatchery, nursery, and grow-out 
operations; n a tu ra l and artificial 
feed production and feeding; 
ecological aspects; and disease 
identification, prevention and 
control.

The course w as not offered from 
1989 to 1994. In  1995, the course 
was conducted from 4 Septem ber - 
13 October w ith 15 participants: 
M alaysia (2), Thailand (2), 
Philippines (9), V iet Nam  (1), and 
Nigeria (1). Ten participants 
received SEAFDEC fellowship 
g ran ts while the rest were funded by 
the private sector.

Fish nutrition
The six-week course addresses the 
needs of aquaculture technicians 
and fish nu trition ists  for basic 
theoretical inform ation and techni
cal skills on aquaculture nutrition.

The course w as not offered in 
1994. The N utrition  Building a t the 
T igbauan M ain S tation  sustained 
heavy damages during a fire in the 
middle of the year.

In  1995, the course was 
conducted from 24 October to 8 
December w ith  14 participants: 
China (1), Indonesia (1), M alaysia 
(2), Thailand (2), Philippines (5), 
P akistan  (1), and Viet Nam  (2). 
Thirteen of the partic ipan ts received 
SEAFDEC fellowship g ran ts while 
one was funded by the  private 
sector.

Coastal aquaculture
AQD im plem ents the train ing 
course w ith funding from JICA. 
The course falls under the Technical 
Cooperation Among Developing 
Countries (TCDC) of the 
D epartm ent of Agriculture and 
JICA's Third Country Training 
Programme. It will be conducted 
once a year for five years starting  
1994.

The two-month Coastal 
Aquaculture course aims to provide 
the participants from Asian 
countries w ith the opportunity to 
improve their knowledge and 
techniques of coastal aquaculture. 
Specifically, the program provides 
the participants with: (a) the 
current scientific knowledge of 
coastal aquaculture in  the fields of 
breeding, nursery, fish health, feed 
development, farming systems, and 
w ater quality management; and (b) 
the current practical techniques in  
coastal aquaculture such as seed 
production, culture of n a tu ra l food 
organisms, feed formulation and 
production, feed digestibility 
analysis and w ater quality analysis.

The first session was conducted 
16 Jan u ary  - 15 March 1995 w ith 13 
participants: Cambodia (2), China 
(2), India (1), Indonesia (2), 
M alaysia (1), Pakistan  (1), 
Sri Lanka (1), Thailand (1), and 
Vietnam  (2).

The second session was 
conducted 27 September - 
26 November 1995 w ith 13 
participants: Bangladesh (1), 
Cambodia (2), China (1), India (1), 
Indonesia (1), M alaysia (2), 
Philippines (1), Sri Lanka (1), 
Thailand (2), and Viet Nam (1).

All trainees were funded by 
JICA.

Pond engineering
The course was conducted (for one 
P ak istan i aquaculturist) in 
collaboration w ith the Network of 
A quaculture C entres in Asia and the 
Pacific (NACA) and the In stitu te  of 
Aquaculture of the U niversity of the 
Philippines in  the Visayas.

The six-m onth tra in ing  was 
conducted from 17 A ugust 1993 to 
19 February  1994. The course 
covered lecture-discussions on the 
basic principles, concepts and 
techniques curren tly  used in 
aquaculture engineering; 
topographic survey; design and 
construction of ponds, hatcheries, 
pens and cages; laboratory and field 
work, observation tours of research  
stations and private fishfarm s.

Shrimp cu lture
This three-w eek course was 
conducted in  collaboration w ith the 
Governm ent of Bangladesh in  the 
fram ework of the Third Fisheries 
Project/Social and Technical 
Assistance (TFP/STA) to im plem ent 
several overseas tra in ing  courses for 
Bangladesh nationals. I t was 
conducted on 29 March - 18 April 
1994. Nine attended from the 
D epartm ent of F isheries (5), 
Bangladesh W ater Development 
Board (2) and the private sector (2).

The course em phasized 
extensive and sem i-intensive shrim p 
culture system s (m ainly for Penaeus 
monodon), hatchery  and pond 
culture techniques, in frastructu re  
planning and w ater m anagem ent.

B rackishw ater  
aquaculture
The four-m onth course was 
conducted (for two P ak istan i 
aquaculturists) in  collaboration w ith 
the Network of A quaculture C entres 
in  Asia and the Pacific (NACA) and 
the In stitu te  of A quaculture of the 
U niversity of the Philippines in  the 
Visayas (UPV-IA).
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Thesis Students

The course on B rackishw ater  

A quaculture M anagem ent and  

Operation  was conducted 19 April - 
18 Ju ly  1994. The course aims to 
equip the participants w ith basic 
technical skills in brackishw ater 
aquaculture m anagem ent and 
operation. The course covers pond 
preparation and management; 
stocking and stock management; 
feeds and feeding management; 
disease detection and prevention; 
aquaculture engineering; biology 
and advances in the culture of 
im portant fishes and prawns; 
hatchery operations; cage culture; 
harvest and post-harvest handling; 
economics and feasibility study; and 
other special topics. Practicum  and 
field trips are included in the 
training.

Tilapia farming
The four-week train ing  course on 
tilapia farm ing (for two Fiji 
aquaculturists) was conducted from 
26 April to 24 May 1995 in collabo
ration w ith the FAO South Pacific 
Aquaculture Development Project. 
The course was conducted at the 
Binangonan Freshw ater Station and 
also a t the National Freshw ater 
Fisheries Technology Research 
Center of the Bureau of Fisheries 
and Aquatic Resources, Munoz, 
Nueva Ecija.

Other courses
AQD designed and scheduled 
courses for Seaw eed C ulture  and 
L arvicu lture  but these were 
cancelled.

Practicum
Practicum  train ing is designed for 
senior and graduating students of 
Bachelor of Science in Fisheries and 
related fields. It is a 400-hour work 
requirem ent for graduation. 
Practicum  train ing  aims to provide 
students practical knowledge in 
aquaculture to supplem ent their 
theoretical orientation in school by

assisting in ongoing research and 
verification studies a t AQD.

In 1994, 36 students from the 
Iloilo S tate College of Fisheries, 
University of the Philippines in the 
Visayas, M indanao S tate University 
a t Naawan, M indanao State 
U niversity a t Bongao, Davao del 
Norte School of F isheries and 
Palaw an N ational A gricultural 
College-Institute of F isheries 
availed of the program.

In 1995, 62 students also from 
the above schools did the ir 
practicum  a t SEAFDEC/AQD.

Graduate thesis 
student program
AQD accepts graduate students to 
do their thesis research provided 
th a t their research studies are 
w ithin the approved research 
program. The Program  was initially 
conducted in collaboration w ith the 
University of the Philippines in the 
Visayas where 135 students were 
conferred the degree M aster of 
Science in Fisheries.

The expanded Program  now 
includes graduate students in  SE 
Asia and other p arts  of the world.

AQD funds graduate theses 
(including those of AQD staff on 
graduate programs) and assigns 
senior scientists as thesis advisers 
in addition to those assigned by the 
students' universities. The 
students usually  have g ran ts from 
national or in ternational 
organizations, national governments 
or studen ts’ institu tions; they pay 
for their travel and daily subsistence 
allowance (see also the External 
Researchers Program, p. 55).

Sixteen student theses were 
conducted at AQD in 1994 and 1995, 
three were completed in  1994, four 
in 1995; the rest are on-going.

COMPLETED in 1994 by. 
R. O rdonio, M etabolic energy 

requirem ents o f  selected fish  
larvae, for her Doctorate in 
Fisheries, Tokyo University of 
Fisheries
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Thesis Students

E.T. Q uin itio , Influence o f steroid 
hormones on gonadal maturation  
and m olting in  tiger shrimp, 
Doctorate in  Fisheries Science, 
Hokkaido University;

K. S ch m ek el, Effects o f V itam in B t 
supplem entation on growth, 
survival, and body composition o f 
juvenile tiger shrim p, M.Sc. 
F ishery Science, U niversity of 
Hohenheim

COMPLETED in  1995 by: 
J.H . P rim avera , The role o f  

mangroves as nurseries for 
penaeid juveniles, for her Ph.D. 
M arine Biology, U niversity of the 
Philippines

E. C ruz-L acierda, Histopathology 
o f epizootic ulcerative syndrome 
in snakehead, Ph.D. (Tropical 
Fish H ealth), U niversiti 
P ertan ian  M alaysia

A. G roth, Effects o f V itam in B t 
supplem entation on growth, 
survival and body composition o f  
tiger shrim p II. Semi-intensive  
culture in  brackishwater ponds, 
M.Sc. Biology, U niversity of 
Hohenheim

S.L. O rtiguero-M ortola, Factors 
for deciding to stay and values 
for working o f  employees in a 
research institution in western 
Visayas, MBA, U niversity of San 
A gustin (Phil)

ON-GOING by: 
G. L io-Po, Viral and bacterial 

etiology o f the epizootic ulcerative 
syndrome, for her Ph.D. 
Biological Sciences, Simon 
F raser University

J . T an-Ferm in, Hormonal regula
tion o f  m aturation and spawning  
in the catfish, for her Doctorate 
in  F isheries Science, Hokkaido 
U niversity

K.J. K uhlm ann, N atural and  
supplem ental feeds in  semi- 
intensive production o f  m ilkfish
I. Determination o f  natural food 
contribution, Ph.D. F ishery 
Science, U niversity of 
Hohenheim

F. P arado-E stepa, Salin ity  toler
ance and osmoregulation in tiger 
shrim p juveniles, Doctorate in 
Fisheries Science, Hokkaido 
University

S. F errer, Effects o f salinity levels 
on the morphology, growth and  
agar content o f Gracilaria spp. 
cultured in tanks, M.Sc. F isher
ies (Aquaculture), University of 
the Philippines in the Visayas

E A . C havoso, Use o f  Gracilaria 
heteroclada as bio-filter in semi- 
intensive culture o f Penaeus 
monodon, M.Sc. Fisheries 
(Aquaculture), U niversity of the 
Philippines in the Visayas

A. E van gelista , Comparison o f 
selected live organisms and  
artificial diet as food for the 
larval rearing o f catfish, M.Sc. 
Fisheries (Aquaculture), 
U niversity of the Philippines 
in the Visayas

D.K. Gomez, Occurrence o f  
hepatopancreatic parvo-like virus 
infection in hatchery-reared tiger 
shrim p post-larvae, M.Sc. 
Fisheries (Aquaculture), 
U niversity of the Philippines 
in the Visayas

L. de la  P ena, H um an activity 
systems: a study on resource 
utilization and m arketing in a 
Visayan Island, M.A. Sociology, 
University of the Philippines

D. B aticados, Assessment o f  
fisherfolk cooperatives in Capiz 
(west central Philippines): its 
importance in the management o f  
fishery resources, MBA, U niver
sity of San Agustin (Phil)

Internship
Upon request, in ternships may be 
arranged for individuals and small 
groups from SEAFDEC Member 
Countries and other countries in 
nutrition  and feed development, 
chemical and proximate analysis, 
plankton culture, disease diagnosis, 
instrum entation  and other labora
tory work.

In 1994, 22 in terned in  feed 
development, fish breeding, 
phycology, pathology, 
microtechnique, chemical analysis 
and larval rearing  of fishes.

In  1995, 28 in terned  in 
pathology, phycology, pond culture, 
larval rearing, fish hatchery, and 
soil-water-feed analysis.

Sum m er science  
internship
This program is aimed a t exposing 
science high-school studen ts to 
AQD's varied research  activities. 
The students m ay be the country's 
fu ture fisheries scientists. In 1994, 
five students from the Philippine 
Science High School in  Quezon City 
joined the Sum m er Science 
Internship  a t the  Tigbauan M ain 
Station and Binangonan Freshw ater 
Station from 18 April to 13 May.

In  1995, another two in terned 
from 17 April to 12 May.

Sum m er w ork  
appreciation program
P ursu an t to the directive of the 
Philippine President to form ulate a 
program for out-of-school youth to 
engage in  productive endeavors 
during summer, AQD has been 
implementing the Sum m er Work 
Appreciation Program  or SWAP since 
1989. SWAP was organized in 
collaboration w ith the D epartm ent of 
Labor and Employment.

In 1994, 75 students and 
out-of-school youth from Guimbal, 
Tigbauan, Oton, Iloilo City, and 
Igang in Guim aras participated in 
the program conducted from 4 April - 
31 May.

In 1995, 76 participated in the 
program conducted from 3 April to 2 
June.
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AQD cooperates with 
private fishfarm owners or 
uses ponds belonging to the 
Departm ent of Agriculture, 
the University of the 
Philippines-Visayas and the 
Iloilo S tate College of 
Fisheries for research tha t 
needs brackishwater ponds. 
ON-SITE RESEARCH gives 
AQD a better foothold in 
technology transfer and in 
helping train  researchers in 
the country. AQD also 
accepts invitations to extend 
or showcase its technologies, 
and joins OUTREACH 
SEMINARS, FAIRS and 
EXHIBITS organized by local 
institutions. However, 
AQD's extension activities 
are limited since the 
governments of SEAFDEC 
Member Countries have 
their own national 
agriculture or fisheries 
departm ents.

AQD has also formed an 
environment action group 
th a t advocates ecological 
waste managem ent at AQD, 
emphasizing reduction of 
consumption, separation of 
wastes a t the source, reuse 
of paper and plastics, 
recycling of glass and 
metals, and composting of 
garden wastes.

On-site research
The following fishfarm ers agreed to 
have AQD conduct research studies 
on their farms:

Tom as H au tea  of Dumangas, Iloilo, 
for the study on Biomass 
production o f  the seaweed 
Gracilaria heteroclada: Influence 
o f frequency o f harvesting

F ran cis Griñ o of Leganes, Iloilo for 
the study on Alternative schemes 
o f m ilkfish larvae: extensive 
method o f rearing in large tanks 
and ponds

P edro P ad lan  of Barotac Nuevo, 
Iloilo and R ex D ep asu cat of 
E.B. Magalona, Negros 
Occidental for the study on Mass 
fish  kills in brackishwater ponds: 
is sulfide toxicity responsible?

The m unicipal government of 
B arangay B e len  in Banate, 
Iloilo for the study on M ud crab 
culture in tidal fla ts w ith existing 
mangroves, Septem ber 1995 to 
December 1996

W illiam  Co of Leganes, Pedro  
P adlan , and the DA W estern 
Visayas D em onstration Fishfarm  
in Molo, Iloilo City for the study 
on Evaluation o f nursery and  
grow-out o f m ilkfish derived from  
hatchery seed

G alicia  P raw n Farm s of San 
Miguel Corporation in San 
Carlos City for the study on the 
polyculture of Gracilariopsis and 
g iant tiger shrim p

E dgar J a ra n tilla  of Leganes, Iloilo 
and UP-Visayas for the study on 
grouper nursery  and grow-out

P h ilip p in e  A quaculture  
S p ecia lists , Inc. (AQUASPEC) 
in Brgy. Nanga, Guimbal, Iloilo 
participated in  the adopt-a- 
milkfi sh broodstock scheme in 
1994. The program  was 
suspended in  1995 to enable 
AQD to assess the sustainability  
of the cooperative scheme.

Workshops and  
sem inars
Eduard R od rigu ez lectured on the 

"Operation and M anagem ent of 
Bangus N ursery-Transition 
Ponds" a t the invitation  of the 
(Philippine) D epartm ent of 
Agriculture, 10 February  1994, 
Roxas City. The tra in ing  was 
attended by governm ent field 
technologists.

Ju rgen n e  P rim avera  conducted a 
series of lectures on the 
Philippine experience in shrim p 
farm ing for A ustralian  farm ers 
and researchers in  Brisbane, 30 
April - 12 May 1994

R enato A gbayan i lectured in the 
Training Course on Principles of 
Co-Management, Hanoi, 15-17 
May 1995, sponsored by CIDA/ 
M anagem ent for Change 
Program .

Mr. A gbayani also gave a 
series of lectures on aquaculture 
economics and farm  
m anagem ent, Cantho University 
(Viet Nam), 24 July-1 Aug 1995, 
sponsored by DANIDA/Global 
F isheries Co-M anagement 
Project.

C elia P itogo  was lecturer in the 
Sem inar on Shrim p Diseases, 
Suarabaya, Probbolinggo and 
Bayuwanggi, Indonesia, 18-23 
Ju n e  1995, sponsored by 
NU-GENES (Singapore) Pte. 
Ltd.

Ms. P ito g o  also attended the 
Expert C onsultation on Asian 
Fish H ealth, K uala Lumpur,
22-24 May 1995, sponsored by 
FAO/Fish H ealth  Section of the 
Asian F isheries Society.

Ild a  B orlon gan  and N elson  G olez  
conducted a sem inar on Fish 
N utrition  and Feed Development 
upon the invitation of the Aklan 
N ational College of Fisheries, 
11-13 October 1995, in Aklan.
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AQD researcher 
Alejandro Santiago was 
seconded to the Laguna 
Lake Development 
Authority (LLDA) as 
General Manager.

LLDA is the government body that looks 
after Laguna de Bay and its users.

A n gelito  G onzal assisted the 
barrio folk of Libacao, Aklan 
identify possible sites and 
species for a sm all and backyard- 
scale freshw ater fish culture, 
21-25 April 1994.

Isidro T en d en cia  lectured on 
Video Production upon the 
invitation of SEAFDEC Training 
D epartm ent in Thailand, 20 
Nov - 10 Dec 1994.

A m elia  A riso la  and C arolina  
U n ggu i showcased the 
Brackishw ater Aquaculture 
Inform ation System (BRAIS) a t 
the 14th DA-EDP Circle Meeting 
on Inform ation Technology, 23- 
26 A ugust 1994, Quezon City.

Ms. U n ggu i represented 
AQD to the launching of 
SEAFDEC MFRD’s 
Computerized L ibrary 
Information M anagem ent 
System, 3 December 1994, in 
Bangkok.

E fren Ed. F lores went on air live 
a t the Agri-Kapihan program of 
Radyo Ng Bayan (the 
government radio network), 28 
February 1994, w ith J . Demo-os 
of the DA-Fishery Sector 
Program. Dr. Flores discussed 
AQD’s pilot seafarm ing project in 
Malalison, Antique.

M arietta  D uray, A rn il Em ata, 
C esar V illegas, and V irg ilia  
S u lit represented AQD in the 
M ilkfish Fry Production 
Enhancem ent Program , 
Tigbauan, Iloilo, 7-8 Sept 1995.

C esar V illegas discussed AQD’s 
extension activities a t local 
workshops, including 
(1) W orkshop on S trategy for 
Technology T ransfer in 
Aquaculture sponsored by the 
ASEAN-EEC A quaculture 
Development and Coordination 
Program m e, 14-18 November 
1994, in Cavite; and 
(2) W orkshop/Consultative 
M eeting on F isheries Extension, 
13-15 December 1994, in 
Olongapo City.

A ugusto  Su rtid a  represented AQD 
to the National Consultative 
P lanning W orkshop on Fisheries 
T raining Agenda Cooperation, 
Quezon City, 7-8 Dec 1995.

1994-1995 Report 67



Extension

Fairs and exhibits
SEAFDEC/AQD participated  in  a 
few fairs and exhibits in  1994 and 
1995, including:

S c ien ce  F a i r  organized by the 
UP - Visayas High School, 
8-14 February  1994, Iloilo City

5th S c ien ce  S k ill O lym piad of 
the Iloilo N ational Science High 
School, 21-22 February  1994, 
Iloilo City

K ab is ig  A g ri-F ish e ry  F a i r  of the 
W est Visayas S tate University, 
4-8 May 1994, Iloilo City

Agri-Aqua F air  1995 organized by 
DA, 12-16 May 1995, Quezon 
City.
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Environment 
Action Group
AQD’s Environm ent Action Group or 
EAG has been accepted as member 
of the Environm ent Liaison Centre 
In ternational (ELCI) based in 
Nairobi, Kenya. ELCI acts as 
liaison between the United Nations 
Environm ent Program m e and 
various grassroots organizations 
worldwide concerned w ith 
environm ental problems and issues. 
EAG is currently  active in 
prom oting environm ental education 
through production of inform ation 
m ateria ls and the operation of the 
AQD M useum and Biodiversity 
G arden (see page 81). Ju rgen n e  
P rim avera  and T eodora  
B agarinao represented AQD a t the 
annual conferences of the 
Environm ent Education Network of 
the Philippines. These conferences 
are held in  various in teresting  
places in  the country and the papers 
presented  describe the local 
environm ental problems and 
initiatives. At the Second ASEAN 
Regional Conference on 
Environm ent Education, held at the 
U niversity of the Philippines, Los 
Banos in May 1995, B agarinao  
presented a paper on natu re  parks, 
m useum s, gardens, and zoos for 
biodiversity conservation and 
environm ent education in  the 
Philippines.

AQD Chief Flores and Deputy Chief Shirahata  at AQD's mini-forest. 
AQD also runs a plant nursery with a large collection of materials that are ready for planting.
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AQD's R&D program 
underwent major scrutiny 
during ADSEA '94, the 
seminar-workshop th a t lays 
out AQD's activities for 
1995-1997. Milkfish became 
the top research priority for 
brackishwater species 
followed by grouper and 
mangrove red snapper. For 
the freshw ater species, 
tilapia and carp head the 
list; for the crustaceans, 
tiger shrim p and mudcrab; 
for the  molluscs, abalone 
and window-pane oyster; 
and for the seaweeds, 
Gracilaria and 
Kappaphycus.

AQD then conducted its 
yearly consultation with the 
private sector among other 
groups. The Round Table 
Discussion assessed AQD 
accomplishments for the 
preceding year and 
formulated research plans 
for the succeeding year.

AQD hosted or 
co-sponsored four national 
seminar-workshops in 1994 
and 1995.

A q u a c u ltu re  
d e v e lo p m e n t  
in SE A
The Seminar-W orkshop on 
Aquaculture Development in 
Southeast Asia (ADSEA) is 
convened every three years as part 
of AQD’s effort to continuously 
respond to the needs and challenges 
of the aquaculture industry and in 
assum ing the responsibility of 
assuring th a t the inland and coastal 
aquatic resources in the region are 
properly managed. ADSEA also 
assesses the contributions of AQD to 
the development of the aquaculture 
industry in the region. The 
ADSEA recommendations form the 
basis of AQD’s three-year research 
plan.

The first ADSEA was held in 
Iloilo City in 1987. The second 
ADSEA, in 1991, redirected AQD’s 
th ru s t towards form ulating R&D 
strategies on seafarming and 
searanching. The th ird  ADSEA was 
convened in Iloilo City from 26 to 28 
Ju ly  1994.

ADSEA ’94 was attended by 
about 250 participants coming from 
the academe, the government, 
people’s organizations, and the 
private sector. I t was co-sponsored 
by JICA and CIDA.

ADSEA ‘94 identified priorities 
for aquaculture R&D (see box next 
page) which form the basis for 
AQD’s Research Plan for 1995-1997.

R ound  ta b le  
d is c u s s io n
The Round Table Discussion is 
convened annually to assess ongoing 
research and to plan the yearly 
research program in response to the 
needs of the aquaculture industry. 
AQD invites representatives of the 
academe, research institutions, 
government agencies, 
non-government organizations, and 
the private sector.

In 1994, the Round Table 
Discussion was held on 3-4 
February, and served as a prelude to 
ADSEA ’94. Recommendations to 
improve production systems, 
genetics, fish microbiology, fishery 
resource m anagem ent, among 
others, were made. Collaboration 
with the private sector and other 
research institu tions was also 
recommended. In  community 
fishery resource m anagem ent, 
studies should focus on protected 
zones, strategies to enforce 
compliance of laws when catch from 
ARs increases, active 
in terrelationship  w ith the various 
project components, and 
consideration of fisherfolk as focus 
of research studies. These 
recommendations formed p a rt of the 
Philippine-recommended research 
priorities presented during 
ADSEA ‘94.

In 1995, the Round Table 
Discussion was held on 
6-7 February, and was focused on 
sustainable aquaculture which was 
the them e and m ain th ru s t of 
ADSEA ’94. It was attended by 144 
participants representing  AQD, the 
academe, research institutions, 
government agencies, 
non-government organizations, and 
the private sector.

Recommendations made are 
additions to the priority areas 
identified during ADSEA ’94:

• institution-oriented ra th e r  th an  
researcher-oriented studies m ust 
be conducted. Research studies 
should not depend on the 
expertise of existing researchers. 
Instead, collaboration w ith 
institu tions having the needed 
specialists should be sought and 
established. The 
interdisciplinary approach should 
be used in looking a t n a tu ra l and 
hum an resources.

• incorporation of the needs of the 
aquaculture industry  in the 
Philippines into the activities of 
AQD. There m ust be close 
collaboration with the academe 
and the private sector.
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Participants of the third ADSEA workshop that determined AQD R&D for 1995-1997.

• w ater quality and chemicals in 
aquaculture and fisheries should 
be priority concerns

• form ation of a task  force to look 
into the disease problems in 
shrim p ponds. The ta sk  force 
should have representatives from 
the academe, governm ent agen
cies and the private sector. AQD 
was asked to lead the ta sk  force, 
whose in itia l activity is to 
conduct a survey on the lum inous 
bacteria and other related pond 
problems in various areas in the 
Philippines.

In the m eeting, AQD justified 
the establishm ent of a 
Socio-economics Section to 
strengthen socio-economics 
research. AQD also notes th a t its 
CFRM project is an answ er to the 
exclusion of small-scale farm ers in 
traditional research.

For R&D in 1996, the Round 
Table Discussion was conducted 
from 28 to 29 November 1995.

Fish nutrition 
and feeds
Reducing farm inputs while 
increasing production is a challenge 
faced by the aquaculture industry. 
Cost-effective feeds th a t are w ithin 
the reach of fish farm ers could 
significantly reduce costs and make 
production of im portant fishes and 
shrim ps economically viable. The 
first N ational Seminar-W orkshop on 
Fish N utrition and Feeds was 
therefore held in Tigbauan, Iloilo, 
Philippines from 1 to 2 June 1994 
with the theme “Feeds for 
small-scale aquaculture.” Sponsored 
by SEAFDEC and the Government 
of Japan, the Seminar-W orkshop 
was attended by 130 participants 
representing research institutions, 
the academe and the fish farmers. 
Keynote lecturers were world 
renowned fish nutrition  scientists 
from Thailand, U.S.A., FAO (Rome, 
Italy) and the Philippines.

The Seminar-Workshop 
recommended priority areas for 
future research on fish feed 
development, focusing on

technologies th a t are appropriate for 
developing countries particularly  
the Philippines:

General recommendations
• Government should provide the 

link for research institu tions and 
private agencies to hasten  
dissem ination of aquaculture 
technology.

• Fish farm ers should organize 
them selves into cooperatives and 
set up a feed mill for be tte r 
quality feeds and to lower farm  
operational costs.

• D issem ination of technology on 
farm-made feed preparation, 
m anagem ent, and use should be 
conducted by SEAFDEC/AQD 
through in-situ  tra in ing  
program s w ith organized 
cooperatives.

• The private sector is encouraged 
to collaborate w ith research 
institu tions and the academe and 
fund research projects to address 
im m ediate problems and needs of 
the industry.
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• SEAFDEC-developed practical 
diet form ulations should be 
dissem inated for production and 
testing  by p rivate  entrepreneurs. 
A ssistance of na tional and 
regional agencies should be 
sought to support tra in ing  and 
extension program s.

Specific recommendations
• The role of n u trition  in immune 

function and disease resistance 
should be investigated.

• The potential benefits of feed 
additives and harm ful effects of 
toxicants and an ti-nu tritional 
factors need to be assessed.

• S tudies on n u trien t requirem ents 
for grow-out culture should be 
done in  relation to culture 
system s and feeding strategies 
employed, tak ing  into account 
the contribution of n a tu ra l food.

• Methodological approach for 
n u trien t requirem ent studies 
should be able to sim ulate, as far 
as possible, the in tended farm  
production un it and 
environm ental conditions in 
term s of rearing  facility, feed 
p reparation  technique, feeding 
method, w ater quality, 
photoperiod, and fish stocking 
density.

• Diet im provem ent should focus on 
feed efficiency ra th e r  th an  on 
cost. Im provem ent in  nu tritional 
value, n u tr ie n t bioavailability 
and digestibility of feedstuffs/ 
feeds th rough application of 
proper processing techniques and 
quality  control should be 
undertaken .

• Im ported feed ingredients are too 
costly. F u rth e r  studies are 
needed to evaluate cheap locally 
available feedstuffs as anim al 
protein substitu tes.

• D igestibility studies on locally 
available a lternative feedstuffs 
should continue and reports 
should be published. I t  is 
im portan t th a t  studies on 
digestibility be coupled w ith 
growth experim ents.

• Commercial feeds are usually  
form ulated to provide a high 
m argin of safety. However, feed

formulation should be based on 
the recommended nu trien t 
requirem ents for the species. 
This will reduce nu trien t losses 
and feed cost.

• A griculturists should be 
encouraged to engage in the mass 
production of legumes and leaf 
meals suitable as fish ingredient 
in  order to respond to the 
problem on inconsistent supply.

• F u rther research efforts on proper 
feeding strategies and 
m anagem ent (feeding frequency, 
feeding rates, diet form) are 
needed to reduce feeding cost and 
minimize environmental 
pollution associated w ith 
intensive farming.

• Diet development should consider 
the sustainability  of the 
developed technology with 
reference to increasing feed 
efficiency and reducing the 
negative impact of feeds on the 
environment.

• Low density farm ing and 
supplem entary feeding of shrimp 
to minimize disease problems is 
highly recommended.

M a la lis o n  fo ru m
The Malalison Forum is convened 
annually  by the participating 
institu tions of the CFRM project 
(p. 39-43), namely, AQD, PROCESS, 
FAMI, the local governments of 
Malalison Island and Culasi, and 
various government agencies. 
Results of research, community 
organizing activities, and plans for 
the succeeding year are presented.

The Second M alalison Forum, 
held on 23 February 1994, discussed 
(1) assessm ent of living resources 
along the island’s coasts, 
(b) economic utilization of resources 
in the island, and (c) community 
organizing and institu tion  building.

The Third Forum was held on 
1 M arch 1995. AQD presented the 
results of its economic study 
conducted from 1992 to 1994, and 
introduced the concept on M arine 
Reserve and M arine Sanctuary. 
(AQD and FAMI had deployed 
concrete artificial reefs; see page 
39-43). The fisherfolk voiced their

concern on how to prevent commer
cial fishing boats from encroaching 
on the island’s 
territo ria l w aters, especially w ith 
the im plem entation of TURF. The 
cooperation of local government 
un its was deemed critical.

More th an  30 participants 
attended the Forum, including 
representatives of the local 
government of B atbatan  Island, the 
N ational Economic Development 
Authority-Region VI, and the 
Antique In tegrated  Area 
Development (ANIAD). ANIAD 
encouraged FAMI to avail of its 
technical assistance through its 
Community-based Resources 
M anagem ent Project being 
implemented in Antique. The local 
government of Culasi and AQD also 
assured FAMI of th e ir continuing 
support.

M ilk fis h  fry  
p ro d u c tio n
AQD co-sponsored w ith BFAR and 
PCAMRD, the W orkshop on 
Milkfish Fry  Production 
Enhancem ent Program  a t T igbauan 
M ain Station, 7-8 Septem ber 1995. 
The Workshop form ulated action 
plans aimed a t solving the milkfish 
fingerling shortage in the 
Philippines.

B io a s s a y  a n d  
p h y to c h e m ic a l  
te s tin g
AQD co-sponsored w ith the 
University of the Philippines-M arine 
Science Institu te , the N ational 
W orkshop for Bioassay and 
Phytochemical Testing a t the 
University of the Philippines in the 
Visayas, Miag-ao, Iloilo from 24 to 
27 October 1995. The W orkshop 
aimed to prepare a m anual on 
various bioassay and phytochemical 
techniques; and to tra in  researchers 
to screen p lants indigenous in  the ir 
areas for bioactive compounds as 
well as for phytochemical 
components.
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AQD's R&D priorities, 1995-1997

MARINE AND  
BRACKISHWATER 
FISHES

M ilkfish  
C hanos chanos
•  Refinement of broodstock 

m anagem ent through 
nutrition  and m anipulation 
of stocks

• Induction of m aturation  and 
spawning through hormonal 
control and photoperiod 
m anipulation

• Refinement of hatchery 
techniques for high larval 
survival

• E lim ination of deformities in 
hatchery-produced larvae

• Verification and economic 
assessm ent of hatchery and 
nursery techniques 
transferred  to private 
cooperators

• Improvem ent of 
brackishw ater pond culture

• Survey of pond culture 
practices in  relation to 
production

• In tegrated farm ing of 
milkfish

• Studies in bioenergetic and 
nu trien t cycles in 
brackishw ater ponds and 
freshw ater pens

• Development of 
biodegradable molluscicides 
for brackishw ater ponds

• International collaboration 
for adaptation and transfer 
of hatchery and grow-out 
techniques

• Genetic studies

Grouper
Epinephelus coioides
• Refinement of broodstock 

managem ent and breeding 
techniques

• Studies on reproductive biology 
and endocrinology

• Improvement of hatchery and 
nursery techniques with 
alternative live food and w ater 
management

• Studies on sources of wild seed
• Improvement of holding and 

transport techniques for wild 
juveniles

• Determination of nu trien t 
requirem ents

• Development of feeds for nursery 
and grow-out

• H ealth management
• Documentation and improvement 

of existing culture techniques
• Economics of monoculture and 

polyculture

M angrove red snapper  
Lutjanus argentimaculatus
• Refinement of broodstock 

m anagem ent and breeding 
techniques

• Refinement of hatchery rearing 
techniques

• Development of nursery and 
grow-out culture techniques

• Feed development

A sian sea  bass 
Lates calcarifer
• Broodstock m anagem ent to control 

inbreeding
• Development of artificial feeds
• H ealth management
• Refinement of polyculture system 

w ith tilapia
• Socioeconomic studies for m arket 

and product development

R abbitfish  
Siganus gutta tus
• Refinement of broodstock 

development
• Feasibility studies for searanching
• M arket study and socioeconomic 

assessm ent of existing industry
• Cage culture as alternative 

livelihood
• Collation of traditional 

knowledge on rabbitfish biology, 
fishery, and culture

Striped m ullet 
M ugil cephalus
• Broodstock development
• Adoption and refinem ent of 

hatchery techniques
• Development of grow-out culture 

techniques

M arine ornam ental f ish es  
• Development of breeding 

techniques
• Improvement of techniques for 

capture, holding and transport 
of wild fish

FRESHWATER 
FISHES

N ile, red  and o th er  t ila p ia s
• Selective breeding
• Synchronization of spawning
• Refinement of hatchery 

m anagem ent
• Methods of quality assessm ent of 

juveniles
• Improvement of feeding practices
• Bioenergetic studies
• Sustainable grow-out systems
• Control of ectoparasitic infestations
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N ative ca tfish  
Clarias macrocephalus
• Refinement of induced m aturation 

and spawning
• Studies on reproductive biology 

and endocrinology
• Refinem ent of hatchery and 

nursery  techniques
• Feed development for nursery and 

grow-out
• Development of grow-out culture 

techniques
• Genetics of Clarias macrocephalus
• Ecological im pacts of 

introduced Thai and African 
catfishes

B ig h ea d  carp  
A ris tich th ys  nobilis
• Broodstock m anagem ent and 

genetic improvement
• Feed development for broodstock 

and juveniles

CRUSTACEANS

T iger shrim p  
P e n a e u s  m onodon
• Development of pond-reared 

broodstock
• Improvem ent of larval quality 

through nutrition
• Genetic characterization of local 

strains
• Im pact of pond culture on the 

environment
• Quantification of pond degradation 

through soil quality analysis
• Characterization of successful 

ponds
• Aqua-silviculture for rehabilitation 

of abandoned ponds

• Substitution of fish meals in 
shrimp feeds

• Improvement of feeds and feeding 
methods

• Collation of data on pesticides, 
antibiotics and other chemicals in 
shrim p culture

• Efficacy tests for vaccines and 
im m unostimulants

• H ealth managem ent
• Studies on the sustainability, 

constraints, social equity, and 
other implications of the 
Comprehensive Agrarian Reform 
Program

M udcrab 
Scylla  serrata
• Development of broodstock and 

hatchery techniques
• Development of grow-out culture 

techniques (polyculture, culture 
in mangrove areas, feeding)

Shrim ps 
Penaeus indicus  
P. m erguiensis 
M etapenaeus spp.
• Improvement of grow-out culture 

techniques

MOLLUSCS

Abalone  
H aliotis asin ina
• Resource assessment
• Refinement of spawning and 

hatchery techniques
• Development of grow-out culture 

techniques

W indow-pane oyster  
Placuna p lacenta
• Spatfall forecasting
• Development of hatchery 

techniques
• Development of grow-out 

techniques
• Transplantation or stocking 

depleted areas
• Product development

Oysters 
Crassostrea spp.
• Spatfall forecasting
• Evaluation and refinem ent of 

culture technology
• Transplantation and transfer of 

culture technology
• Product development

Green m ussel 
Perna viridis
• Use as biofilter in semi- 

intensive and intensive shrimp 
ponds

SEAWEEDS

Gracilaria  spp.
• Inventory of Gracilaria  species 

and selection of highly 
productive cultivars w ith 
high-quality agar

• Development of hatchery 
technology

• Genetics and creation of 
seedbank

• Monoculture and polyculture 
in ponds
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• Use as biofilter in 
semi-intensive and intensive 
shrim p ponds

• Product utilization, e.g., as feed 
ingredient

• Village-level processing of 
semi-refined agar

• Socioeconomic studies in 
seaweed-dependent 
communities

Kappaphycus alvarezii
• Genetic studies for stra in  selection
• Economics of the raft culture 

method (vertical and horizontal 
lines)

• Development of seed production 
technology

• Identification of suitable farming 
areas

• Follow-up studies on “ice-ice” 
phenomenon

• Village-level processing for 
semi-refined carrageenan

COMMUNITY FISHERY  
RESOURCES 
MANAGEMENT

• Integrated seafarming: seaweeds, 
abalone, siganids, snappers

• Monitoring of artificial reefs and 
fish sanctuary

• Biological assessm ent of marine 
sources in Malalison

• Socioeconomic studies: resource 
use conflicts, costs and benefits, 
decision criteria

• Institutional arrangem ents and 
policy studies

Malalison Island
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AQD published the following 
newsletters and books in 1994 
and 1995:

SEAFDEC Asian 
Aquaculture
This 12-page quarterly  new sletter 
describes AQD research and related 
developments in aquaculture. Edited 
by M.B. SURTIDA, the following were 
distributed in  1994 and 1995:

December 1993 issue (Vol. XV No. 4)
M arch, June, Septem ber, December 1994 

issues (Vol. XVI Nos. 1, 2, 3, 4) 
March, June, Septem ber 1995 issues 

(Vol. XVII Nos. 1, 2, 3)

Aqua Farm News
This 20-page bimonthly new sletter is a 
production guide for fishfarm ers and 
extension workers. I t discusses 
technology for cultured species and 
other recent inform ation excerpted from 
various sources. The following were 
d istributed in  1994 and 1995:

1993 issue, Vol. X I  No. 6
C atfish  cu ltu re

1994 issues, Vol. X II  Nos. 1-6
F arm in g th e  sea
A ltern ative  d evelop m en t
B io d iv ersity
H atch ery  system s
S ig a n id  cu ltu re
GATT issu e s  and P h ilip p in e  

agricu ltu re
1995 issues, Vol. X III  Nos. 1-6

V alue-added  fish  products
A q u acu ltu re w a stes
A q u acu ltu re en g in eer in g
D ru gs from  th e  sea
M angroves support life
M ilk fish  cu lture

The N ational Biological Service of the 
U nited S tates D epartm ent of Interior, 
Am erica’s principal conservation 
agency, has included Aqua Farm News 
in  its  index of current lite ra tu re  in 
fisheries research and m anagem ent.

F irs t indexed were the 1993 issues 
edited by M.T. CASTAÑ OS which 
appeared in Fisheries Review  39 (3,4), 
1994. These issues include M ilkfish 
Breeding, Tilapia C ulture, Policing 
Fisheries (in the Philippines), and 
Catfish Culture. Fisheries Review  40 
(2,5) 1995 indexed the 1994 issues of 
Aqua Farm News — Farm ing the Sea 
and H atchery Systems edited by 
M.T. CASTAÑ OS, A lternative 
Development and Conserve Biodiversity 
edited by J.C . LAGOC, and Siganid 
Culture edited by E.T. ALDON.

Feeds and feeding
By the AQD FEED 
DEVELOPMENT SECTION
This m anual on Feeds and feeding of 
milkfish, Nile tilapia, Asian sea bass, and 
tiger shrimp discusses the nutrient 
requirements, sources and characteristics 
of feedstuffs, feed formulation, practical 
feed formulations, processing and 
preparation of feeds, storage and quality 
control, and feeding management for 
various fishes and tiger shrimp. The 
manual is mainly based on the research 
efforts of AQD in the last 2 0  years. 
(A Q U A C U L T U R E  E X T E N S IO N  M A N U A L  

N O . 2 1 ; first printed June 1 9 9 4 , second 
printing June 1 9 9 5 )

Aquaculture development
Edited by F.J. LACANILAO, R.M. 
COLOSO, and G.F. QUINITIO
Documents the proceedings of the 2nd  
Seminar-Workshop on Aquaculture 
Development in SE  A sia  and Japan  held 
in 1991 at Iloilo City. The volume 
reviews AQD research on sea bass, 
grouper, milkfish, rabbitfish, mullet, 
tilapia, carp, catfish, shrim ps, bivalves, 
and seaweeds from 1988 to 1991; 
aquaculture development and prospects 
for seafarming and sea ranching in 
Japan, Philippines, Singapore, and 
Thailand from 1988 to 1991; and the 
ecological, social, and economic 
considerations for seafarming and 
searanching.
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Towards sustainable  
developm ent
Edited by T.U. BAGARINAO and 
E.E.C. FLORES
Documents the presentations a t ADSEA 
’94, the 3rd Seminar-Workshop on 
Aquaculture Development in Southeast 
Asia. ADSEA ’94 included reviews of the 
sta tus of aquaculture development in 
SE Asia and Jap an  and of the research 
conducted by AQD to contribute to this 
development. There were also topics 
on responsible aquaculture, mollusc and 
seaweed culture, integrated farming, 
shrim p culture, diseases, and health 
management, and transgenic fish.

The volume also lists the 
research areas of 20 or so commodities 
prioritized for research at AQD for 
1995-1997. Research programs are now 
directed to the generation of 
technologies th a t are economically 
feasible, environment-friendly, and 
socially equitable.

The volume is co-published by JICA 
and CIDA.

1992-1993 AQD report
By V.T. SULIT, T.U. BAGARINAO, 
M.T. CASTAÑ OS, N.R. EBRON, D.G. 
ESTENOR, E.M. HUERVANA, and 
A.P. SURTIDA
This volume tracks the two-year 
progress of AQD following the last 
annual report issued in 1991. Includes 
sum m aries of on-going research 
studies, research and popular 
publications, collaborative programs, 
train ing  and extension activities, and 
m anagem ent m atters. Beginning 1992, 
AQD will issue its official report every 
two years.

C ollected abstracts
By the AQD DATABANK
This volume compiles the 1991-1993 
abstracts of publications in scientific 
journals and conference proceedings by 
AQD researchers and visiting scientists. 
This compilation is the th ird  series of 
Collected Abstracts th a t included 
published papers since 1976. This new 
volume comprises abstrac ts of papers on 
shrim p, milkfi sh, seaweeds, tilapia, and 
grouper; and covers breeding, nursery, 
grow-out, feed development, and fish 
health.

Reprints
The 1983 m anual on Farm ing o f  Prawns 
and Shrim ps  w ritten  by 
F.D. Apud and his colleagues was 
reprinted (600 copies). Likewise the 
1986 m anual on Im portant Fish and  
Shrim p Fry in Philippine Coastal 
Waters: Identification, Collection and  
H andling  w ritten  by T.U. Bagarinao et 
al.; the 1986 m anuals on Biology and  
Culture o f Sea Bass Lates calcarifer and 
Shrim p Hatchery Design, Operation, and  
M anagement both by P.K. Kungvankij et 
al.; the  1986 pam phlet on Recommended  
Practices for Disease Prevention in 
Prawn and Shrim p  Hatcheries by Lio-Po 
et al. O ther m anuals and m onographs 
are undergoing revision.

Scientist J.H . P rim avera’s 1993 
paper reviewing shrim p pond culture in 
the Philippines th a t appeared in 
Fisheries Science 1(2): 151-201 w as 
also reprinted.

Video
Video production in  AQD is limited 
because there is no full-time video 
producer. Among the programs still in 
production are the introductory AQD 
video, the three sea bass titles, one on 
mangroves, and one on rapid ru ral 
appraisal.
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Services
AQD distributes A qua  Dep’t N ew s, 

a m onthly in ternal 4-page newssheet, 
to its employees. Edited by A.P. 
SURTIDA, 12 issues were distributed in 
1994 and another 12 in 1995.

News releases were sent to 
SE A F D E C  N ew sletter  in Thailand: 10 
releases in  1994 and in 1995.

An information flyer about AQD 
was distributed. Likewise, summaries of 
AQD research and extension activities in 
milkfish, carps, seaweeds, catfish, 
tilapia, molluscs, and ecological studies 
in  local lakes. A special flyer about the 
Igang Marine Substation was also made.

Catalogues of AQD services and 
products were produced: (1) Training 
Program s and Schedule, 
(2) Publications and Video Tapes, and 
(3) Library Acquisitions. A special 
brochure on the Coastal A quaculture  

train ing course was made.
The 1994 and 1995 AQD Desk 

Calendars were designed and 500 copies 
of each were printed.

Requests from different sections and seminar- 
workshop committees w ithin AQD and institutions 
outside AQD were served: 91 in 1994 and 116 in 1995. 
These include computer graphics, design and layout, 
offset printing of various m aterials, photography, 
sound track recording and slides.

Sales and circulation
The prices of AQD publications and video tapes cover 
authors’ royalties and m ailing cost. Production cost 
has been shouldered by AQD since 1992 to make 
aquaculture inform ation more affordable to 
fishfarmers. Sales of books and video tapes, and 
new sletter subscriptions am ounted to P280,000 in 
1994, and over P300,000 in 1995.

Subscriptions to SE A F D E C  A sia n  A quacu ltu re  

and A qua Farm  N ew s  were 170 in 1994 and 174 in 
1995. Some 700 copies of each new sletter were 
exchanged w ith publications of other institu tions. 
(Exchange agreem ents have not been valued, bu t are 
estim ated to more than  cover the cost of producing the 
two newsletters.) Some 500 copies of the new sletters 
were given for free to governm ent offices and 
fishfarm ers' associations.

AQD has an in-house press and video editing facilities.
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Library collection
A library-docum entation center is 
m aintained a t the T igbauan Main 
Station w ith holdings m ainly on 
aquaculture, fisheries, and related 
areas. I t has one of the biggest 
collections of aquaculture m aterials 
in SE Asia. Inform ation m aterials 
are prom ptly acquired, documented, 
and delivered to users. The 
computer databases of the library 
collection are continually updated.

The AQD library  is open 
Monday to Friday, from 8 AM to 
5 PM except on public and religious 
holidays and during inventory. The 
library hosts 4 readers per hour in 
1994, and 6 per hour in 1995. In 
1994, an average of 25 m aterials per 
day were borrowed; in 1995, 22 per 
day.

Long-distance use of the library 
is also possible. In  1994, 
65 requests for m ateria ls were 
received (and served) from 
8 countries. In 1995, 61 requests 
from 32 countries. For searching 
w ith the use of the CD-ROM, 254 
requests were received in  1994 and

more th an  2,000 pages sent to 
requestors. Another 243 requests 
were received in  1995, and about 
1,000 pages sent to requestors. 
CD-ROM databases used include 
ASFA, NISC, CC ABES, CDDIS, 
Aquaculture II, FAO AGRIS.

In 1994, the library received 
compact discs of the 1993 
FISH STAT-PC Global Catches and  
Regional Database for the 
Mediterranean and Black Sea of the 
Food and Agriculture Organization 
(FAO), the Fish and Fisheries 
Worldwide 1971 - November 1993 
and another two from NISC.

In 1995, the library  received 
Aquaculture I I  from USDA/NAL; 
th is database contains page images 
and full texts of 155 reference 
publication. FAO also sent the 
prototype of AGRIS-Fisheries 
CD-ROM  th a t contains 112,914 
selected bibliographic records on 
fisheries and aquaculture from its 
AGRIS database.

The present library collection 
stands a t 12,278 monographic 
volumes, 6,521 pam phlets, 2,754

SEAFDEC publications and 4,200 
journal volumes. The additional 
collection came from m aterials 
acquired in 1994 and 1995.

Acquisitions list
The AQD library  circulates a 
m onthly acquisitions list, dubbed 
SALA or the SEAFD EC /AQD  
Library Acquisitions L ist. The m ain 
library in Tigbauan also sends 
photocopies of the table of contents 
of newly acquired monographs and 
journals to B inangonan F reshw ater 
Substation in  Rizal. This is dubbed 
SALAB or the SEAFD EC/AQ D  
Library Awareness Bulletin. The 
library also m aintains a bulletin  
board on government and industry  
issues and policies.

SEAFIS
AQD contributes to the SEAFIS 
project of the SEAFDEC S ecretaria t 
in Bangkok. In 1994, 41 additional 
1991 SEAFIS records were sent. In 
1995, 274 of the 1992 bibliographi
cal citations on Philippine fisheries 
were sent.

Secretary Angel Alcala of the 
(Philippine) Department of Environment 
and Natural Resources visited AQD 
in 1995.
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Visitors

AQD coordinates field visits 
to its main station in 
Tigbauan and to its 
substations in Igang and 
Binangonan (see page 82). 
In 1994, more than 10,000 
students (95%), 
aquaculturists from the 
government and private 
sectors (3%), scientists and 
dignitaries (2%) visited 
AQD. In 1995, about 12,000 
visitors were received by 
AQD. The visitors are 
briefed about AQD and 
toured around the research 
facilities; they also visit the 
AQD Museum and 
Biodiversity Garden 
inaugurated in 1993.

If the visit is timed right, 
the visitors are welcome to 
attend the weekly AQD 
In-house Research Seminar 
(usually Thursday 
afternoons) conducted by 
AQD researchers and 
invited or visiting scientists. 
AQD researchers usually 
present their just-concluded 
studies, and the visiting 
scientists talk  about their 
current research or 
experiences.

Among the visiting 
scientists and AQD guests 
who gave seminars are —

In  19 9 4

L acan ilao  F  The making of a 
Filipino scientist, 21 March

K uhlm ann D Development, growth 
and nutrition  of underyearling 
bream  in Berlin w aters in 
comparison to roach from the 
same spawning habitat, 7 April

F ock en  U  Body composition of carp, 
19 April

H osoya M Artificial seed 
production tria ls on the 
donkey’s ear abalone, 5 May

B ald evaron a  R  Mangrove 
reforestation: its role in  the 
coastal environment, 9 June

S ev ille  S L atest fishery laws, rules 
and regulations, 30 June

S ch m ek el K Effects of L-carnitine 
(Vit. Bt) supplem entation of the 
diet on growth, survival, and 
body composition of juvenile 
black tiger shrimp: prelim inary 
results, 1 August

Y asunaga N  Observation of 
reproductive phenomenon 
w ithout m other cell in bacteria 
and yeast, w ith special 
reference to biological activity of 
w ater, 17 August

N iev a les  M Some population 
biology param eters of the reef 
coral, Pocillopora dam icornis, in 
Ali Cove, Taklong Island, 
G uim aras, 25 August

U riarte N  Coastal Environm ent 
Program  in Region VI, 1 
September

K enw ay M The research programs 
of the A ustralian Institu te  of 
M arine Science (AIMS) 
focusing on praw n m ariculture, 
9 September

P ad lan  P  Status of milkfish culture 
in  brackishw ater ponds, 15 
September

G ayanilo F Jr Introduction to 
FISAT, the FAO-ICLARM Stock 
Assessm ent Tools, 23 
September

Tayo G Scleractinians in Taklong 
Island m arine reserve, 23 
November

R ich ter  H Fish ecology in 
Strangford Lough, Northern 
Ireland, 29 November

In  1 9 9 5

W atanabe T Fish  broodstock 
nutrition, 16 February

W atanabe T A lternative protein 
sources, 17 February

F ock en  U  Stable isotopes in 
ecological and aquaculture 
research, 1 M arch

E gu ch i M Rapid detection of 
environm ental fish pathogenic 
bacteria using an  indirect 
immunofluorescence method, 9 
M arch

K oukouras A  Some inform ation on 
the organization and conduct of 
the m arine scientific research in 
the eastern  and w estern 
M editerranean Sea, 15 March

Tackx M and B illo n es  R  Training 
on fundam ental and applied 
m arine ecology; and Research 
on interaction between 
particulate m atte r and 
zooplankton in coastal zones 
and estuaries, 29 March

K uhlm ann D  The compensation 
theory as a universal 
explanation for the genesis of 
coral reefs, 6 April

K oukouras A Contribution to the 
knowledge of the M editerranean 
benthic ecosystems: recent 
inform ation from the Aegean 
Sea, 10 April

K urm aly K Advances in  nutrition  
and health  for aquatic species, 
11 April

Satoh  S Availability of m inerals 
contained in  feed ingredient to 
fishes, 27 April

G roth A  Investigations on the 
effects of L-carnitine on growth 
and survival of juvenile tiger 
shrim p (Penaeus monodon) 
under sem i-intensive pond 
conditions, 21 June

D oi M Larval development and 
rearing of the red snapper 
Lutjanus argentim aculatus, 22 
June

L avens P  Vitamin C requirem ent 
for larviculture of shrimp and 
fish, 11 July
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K uhlm ann K Q uantitative comparison between 
n a tu ra l and supplem ental food in the nutrition  of 
milkfish reared semi-intensively in brackishwater 
ponds, August 10

M cG laddery SE Cold-water and warm-water 
aquaculture: sim ilarities, differences and 
respective disease problems, September 6

M cG laddery SE Parasites, pests and diseases 
affecting aquaculture in A tlantic Canada: 
the ir impact and control, September 7

Sapalo I and Saquilabon R  P aten ts and 
intellectual property rights, September 14

D an iel T Deep ocean w ater utilization at the N atural 
Energy Laboratory of Hawaii Authority, 
September 27

A ndalecio  M Food habits of flatfishes in Estancia, 
Iloilo, Septem ber 28

W ilder M Endocrinological aspects of molting, 
reproduction, and embryogenesis in the giant 
freshw ater prawn, Macrobrachium rosenbergii, 
December 5

AQD Museum and Biodiversity Garden continues to 
attract and entertain visitors, mostly students. The museum collections 
continue to expand with new samples of deep sea fishes from the 
Philippine Trench; mangrove fishes from Pagbilao, Quezon; coral reef 
fishes from Bolinao, Pangasinan; Mistichthys luzonensis from 
Lake Buhi; and molluscs from Ifugao, Sorsogon, and other places.

The museum is managed by the Environment Action 
Group (p. 69).
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Overview of Management and Finance Activities

T he management team continues to provide the best work atmosphere and incentives to AQD 
employees. Facilities for research in breeding, nursery, feed development and fish health are 
continually upgraded in AQD’s three stations in Tigbauan, Binangonan, and Igang. For research 

that needs brackishwater ponds, AQD cooperates with private fishfarm owners or government agencies 
(see page 66). (AQD closed down its brackishwater station in Leganes in 1989.) For its project on 
community fishery resources management, AQD has a small laboratory-office at Malalison Island off 
Culasi in Antique. AQD also maintains two liaison offices, in Metro Manila and Iloilo City.

AQD reorganized and expanded its research division, creating a new section on socioeconomics. It 
accepted more expatriate researchers in 1994-1995 compared to the previous years. It also sent more 
staff for graduate work in universities around the world. AQD staff are continually updated in their fields 
of expertise through non-degree training (page 89-90) and attendance in international and local 
conferences (page 49-52).

AQD implemented a new salary scheme in 1995 that made its salary structure competitive with other 
international organizations. AQD facilitated the payment of (Philippine) government taxes for its 
employees. (As an international organization, AQD is exempt from withholding salary taxes.) AQD also 
instituted a health care program for its employees, including annual medical check-ups. AQD employees 
are organized into a union that can collectively bargain with AQD officials. The Union of SEAFDEC 
Employees is affiliated with the (Philippine) National Federation of Labor.

AQD management is participatory in nature. Employees are routinely asked to serve in ad hoc 
committees to manage programs that are best carried out by different divisions. The committees formed 
in 1994 and 1995 include: compensation review, staff development, publications review, research 
evaluation, research by-products disposal, environmental management of Igang, research seminar, and 
AQD Report 1994-1995. Organizing committees for conferences and AQD celebrations were also 
formed. These committees report to the AQD Chief.
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AQD operates three 
stations: the Tigbauan 
Main Station, the Igang 
Marine Substation, and the 
Binangonan Freshwater 
Station. AQD also 
maintains liaison offices in 
Metro Manila and in Iloilo 
City.

The m ajor in frastructure  completed 
a t TMS in  1994 and 1995 include 
the seaweeds, mollusc, and fish 
hatcheries. AQD’s engineering staff 
repaired the N utrition  Building 
which sustained damages in a fire 
last August 31, 1994; electrical 
w irings were replaced.

Raceways, algal tanks, and 
laboratories were repaired or 
renovated. A new seaw ater intake 
structure for the tiger shrimp 
hatchery was installed; the old one 
was repaired. The TMS shoreline is 
now protected with a perim eter 
fence.

The Training Conference Room, 
also dubbed Cesar’s Palace after the 
Head of Training and Information, 
was refurbished; and the Medical 
Building expanded.

AQD installed a new in ternal 
telephone system after the old one 
broke down and disrupted 
communication. The 450-KVA 
generator set was repaired.

For AQD’s collaborative project 
w ith the D epartm ent of Agriculture, 
ponds at DA’s W est Visayas 
Dem onstration Fish Farm  in Iloilo 
City were repaired. Pens and 
catwalks were installed, bottom of

ponds scrapped, and pond canal 
reconstructed.

For the CRFM Project in 
M alalison Island, artificial reefs 
were fabricated and deployed (also 
pages 40-42).

At BFS, lake-based cages were 
reconstructed, and the electrical 
system upgraded.

At IMS, the engineering staff 
repaired, constructed or fabricated 
floating cages, cage steel fram es, egg 
collector steel trusses, a pontoon 
bridge, the floating laboratory, and 
staff quarters.

T ig b a u a n  M a in  S ta tio n
Most of AQD’s research and 

development activities are 
conducted at TMS which 

also serves as AQD’s 

headquarters. Also located at 

TMS are housing and 

recreational facilities for staff 
and trainees. Clockwise: 

experimental tanks for catfish; 
one of the three guest houses at 

TMS; mudcrab ponds at the 
(Philippine) government’s 

demonstration farm in Iloilo 
where AQD has a collaborative 

project with ACIAR.
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TMS has holding tanks for priority research 
commodities like the rabbitfish Siganus 
guttatus.

Some rabbits are kept at TMS for studies 
on fish immunology.

Several research breakthroughs happened at TMS, including the successful induced 
spawning of the kapis shell Placuna placenta. Counterclockwise: Placuna broodstock, 
1-day old trocophore, 14-day old veliger.
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B in an g o n an  
F re s h w a te r  
S ta tio n  BFS was 

established at Tapao 

Point, in Binangonan, 

Rizal in 1977. R&D at 

BFS focuses on 
freshwater species and 
lake ecology. The station 

also handles training 

modules on freshwater 

aquaculture.

Ig a n g  M a rin e  
S u b s ta tio n
Research on captive 

breeders in floating 
cages is conducted at 
the IMS in Guimaras 

Island. IMS maintains 

broodstock and nursery 

cages for milkfish, 

grouper, snapper, sea 
bass, rabbitfish and 
mullet.
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M a la lis o n  Is la n d  
F ie ld  O ffic e -  
L a b o ra to ry
AQD's CFRM project 
is implemented at 
Malalison Island off 
Culasi in Antique. Since AQD closed its 

brackishwater station in 
Leganes in 1989, 

it cooperates with private 
fishfarm owners or 

government agencies for 
research that needs 

brackishwater ponds.

Experimental 
cages at BFS.
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Personnel

Significant changes in 
AQD’s management in 1994 
and 1995 include the 
reorganization of the 
Research Division; the 
increase in the number of 
expatriate researchers, 
reflecting confidence in 
AQD's R&D; and the 
increase in the number of 
staff who pursued graduate 
studies.

R esearch reorganized; 
one section c reated
AQD created a new section on 
Socioeconomics. Consequently, the 
former Farm ing Systems Section 
which used to include the Socio
economics U nit w as reorganized into 
the Farm ing Systems and Ecology 
Section (see chart next page).

The launching of the CFRM 
project (see page 39) broadened the 
scope of the Socioeconomics Unit, 
where studies already included 
economic utilization of resources, 
territorial use rights in fisheries, 
women in  fishing communities, and 
sources and uses of credit in fishing 
communities. F u tu re  studies will 
include the role of institu tions in 
community-based fishery resource 
m anagem ent.

These changes (a) highlight the 
importance of socio-economics and 
environmental issues in aquaculture 
R&D; (b) institutionalize the 
integrated and multi-disciplinary 
approach to fishery resource 
managem ent; and (c) facilitate 
planning and im plem entation of 
socioeconomics studies.

Perm anent staff, 
expatria tes , and 
consultants
As of 31 December 1995, the 
perm anent staff of AQD totalled 347 
w ith 156 in  Research, 
27 in Training and Information, 
118 in Adm inistration, 23 in 
Finance, and 23 in  the Office of the 
Chief (see AQD staff, pages 98-104). 
This manpower was augm ented by 
expatriate personnel and 
consultants, as follows:

S. Shirahata, Deputy AQD Chief, 
for 2 one-year term s until Ju ly  
1996

F. L acan ilao, Visiting Scientist for 
one year, starting  1 January  
1994

K. K uhlm ann, Visiting Scientist, to 
conduct thesis research on fish 
physiology for two years starting  
Jan u ary  1994, under an 
agreem ent w ith the University 
of Hohenheim (Germany)

K. Schm ekel, Visiting Scientist, to 
conduct thesis research on fish 
feed development for six m onths 
starting  M arch 1994, under ah 
agreem ent w ith the University of 
Hohenheim

A. Groth, Visiting Junior Scientist, 
to conduct research on shrim p 
physiology for six m onths 
starting  Septem ber 1994, under 
an agreem ent w ith the 
U niversity of Hohenheim

H. R ich ter  and M. K ock, Visiting 
Scientists, to conduct research on 
lake ecology for 3 years starting  
February 1995 and September 
1995, respectively, under an 
agreem ent w ith the U niversity of 
Hohenheim

G. Van Stappen, Visiting Junior 
Scientist, conducted studies on 
rotifer culture and essential fatty  
acids requirem ents of m arine 
fish larvae, under the 
collaborative project w ith the 
Laboratory of Aquaculture and 
Artem ia Reference Center 
(Belgium), 9 to 27 June 1994

G. M erchie, V isiting Jun io r 
Scientist, conducted a six-week 
study on ro tifer culture and 
experim ents on vitam in C 
requirem ents of m arine fish 
larvae, under the collaborative 
project w ith the Laboratory of 
Aquaculture and A rtem ia 
Reference C enter, s ta rtin g  24 
Ju n e  1994

R . B ijn en s, Visiting Junior 
Scientist, to conduct research  on 
HUFA and vitam in C 
enrichm ent of n a tu ra l food 
organism s for the  larv iculture of 
m arine fish, under the 
collaborative project w ith the 
Laboratory of A quaculture and 
Artem ia Reference Center, 
31 May - 31 Ju ly  1995

M. Scheuerm ann , V isiting Jun io r 
Scientist, 18 A ugust -  14 October 
1995, under an  agreem ent w ith 
the U niversity of Hohenheim

M. H osoya, JICA  E xpert on Mol
lusc, for four m onths sta rtin g  11 
Jan u ary  1994

N . Y asunaga, JIC A  E xpert on F ish  
H ealth, completed his 3-year 
assignm ent on 7 Septem ber 1994 
a t AQD

T. W atanabe, Resource Person on 
N utrition, Third-C ountry T rain 
ing on Coastal Aquaculture, 1-21 
February  1995

M. E guchi, Resource Person on 
Environm ental Science for 
A quaculture, Third-Country 
T raining on Coastal 
Aquaculture, 6-11 M arch 1995

S. Satoh , JICA  Expert on Feed 
Development, 12 April - 8 June  
1995

M. D oi, JICA  Expert on 
Aquaculture (Fish Breeding), for 
two years sta rting  11 April 1995.

S. B ald ia , C onsultant, collaborative 
project w ith the E uropean Union 
im plem ented a t B inangonan 
Freshw ater S tation, for one year 
starting  1 April 1995

H. T eodosio, Legal Counsel and 
C onsultant for AQD, 1994 and 
1995
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Organizational Structure

SEAFDEC Council 
Member-Countries

SEAFDEC Secretariat 
Bangkok, Thailand

Marine Fisheries Training Department 
THAILAND 
for training and research on marine capture fisheries

Marine Fisheries Research Department 
SINGAPORE 
for fishery post-harvest technology

Aquaculture Department 
PHILIPPINES 
for R&D in aquaculture

Marine Fishery Resources Development and Management 
MALAYSIA 
for development and management of resources in the EEZ

AQD Chief

Deputy Chief

Management 
Assistance 
and Project 

Development

Internal Audit

Manila Office

Environment 
Action 
Group

R. E n carn acion , Legal Counsel, 
1994 and 1995

Medical staff of the Rep. Pedro 
Trono M emorial H ospital, as 
R etainer-Physicians a t the 
Medical Services U nit, T igbauan 
M ain Station, for one year 
sta rting  15 Ju ly  1994

E. Jab asa , R etainer-Physician, 
Igang M arine Substation

Staff development
Of the 347 perm anent staff, 18 
were on degree program  during 
1994-1995, and more than  100 
completed non-degree train ing to 
upgrade the ir skills. AQD staff also 
attended in ternational and national 
conferences.

COMPLETED in 1995, by E velyn  
G race de Jesu s, one-year 
post-doctoral fellowship at the 
D epartm ent of Physiology, New 
Jersey  Medical School

PURSUED by M onina Parazo, one 
year post-doctoral fellowship a t 
the D epartm ent of Fisheries and 
Oceans, Nova Scotia (Canada), 
starting  August 1995

G R A D U A T E D  in  1 9 9 4 :
E m ilia  Q uin itio , Doctorate in 

Crustacean Breeding/Physiology 
Hokkaido U niversity, under a 
gran t from the Jap an  Society for 
the Promotion of Science (JSPS) 
and AQD

F elix  A yson , Doctorate in  Science 
(Zoology), U niversity of Tokyo, 
under a Monbusho scholarship 
gran t
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Staff Development

Research

Tigbauan Main Station

Binangonan Freshwater 
Substation

Igang Marine Substation

Training and Information

Visitors' Service Office

Administration

Finance

Breeding

Nursery

Feed Development

Ecology and Farming Systems

Fish Health

Socioeconomics

Techno-Transfer

Audiovisual-Print

Library-Documentation

Personnel

Engineering

General Services

Accounting

Budget-Cashiering

G R A D U A T E D  i n  1 9 9 5 :

V eron ica  A lava, Doctorate in 
Fisheries (M arine N utritional 
Chemistry), Kagoshima 
U niversity under a Monbusho 
Scholarship gran t

E rlin d a  C ruz-Lacierda , Ph.D. 
(Tropical Fish Health), 
U niversiti P ertan ian  Malaysia, 
under a g ran t from IDRC of 
C anada and AQD

G ilda Javellana, Ph.D. (Biological 
Sciences), U niversity of 
Queensland, under a gran t from 
the A ustralian Government

M onina Parazo, Ph.D. (Fish
Nutrition), Technical University 
of Nova Scotia, w ith the 
university’s assistantship

Ju rgen n e Prim avera, Ph.D. 
(Marine Biology), U niversity of 
the Philippines, under a gran t 
from PCAMRD and AQD

Sarah Lom a O rtiguero-M ortola, 
M.B.A., University of San 
Agustin (Phil.)

PURSUED by
N ich o las G uanzon, Jr., Doctorate 

in Agriculture, Kyoto University, 
under a Monbusho Scholarship 
gran t

G ilda L io-Po, Ph.D. (Biological 
Sciences), Simon F raser 
U niversity, under a g ran t from 
IDRC of C anada and AQD

Ma. R ov illa  L uhan, Doctorate in 
Aquatic Botany, Tokyo 
U niversity of F isheries, under a 
Monbusho Scholarship gran t

Fe P arado-E stepa, Doctorate in 
Fisheries (Physiology), Hokkaido 
University, under a g ran t from 
JSPS and AQD

J o se fa  Tan-Ferm in, Doctorate in 
Fish Breeding/Physiology, 
Hokkaido University, under a 
g ran t from JSPS  and AQ

R om eo C aturao, M.Sc. 
(Fundam ental and Applied 
M arine Ecology), Vrije 
U niversiteit-Brussels, w ith a 
g ran t from the Belgian 
Government

G regoria Erazo, M.Sc. (Tropical 
Fish Health), U niversiti 
P ertan ian  M alaysia, w ith a 
g ran t from IDRC of Canada and 
AQD

W enresti G allardo, M.Sc. 
(Fisheries), N agasaki University, 
under a Monbusho Scholarship 
gran t

O felia R eyes, M.Sc. (Aquaculture), 
University of Ghent, under a 
g ran t from the Belgian 
Government

D id i B aticad os, M.A. (Business 
Adm inistration), U niversity  of 
San Agustin (Phil.) w ith  partia l 
assistance from AQD

C O M P L E T E D  b y

G. G arcia, Training on H atchery 
of M arine A quarium  Fishes, 
Vancouver Public A quarium  
(Canada), 31 M arch - 30 June  
1994, sponsored by CIDA.

J. B ab iera , Brackishw ater 
A quaculture Course, Kuala 
Lum pur, 9 August - 
30 Septem ber 1994, through 
the M alaysian Technical 
Cooperation Program m e
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D . R ey es , J r . ,  T rain ing course on 
Fisheries Research Methodology 
and Technical W riting, 18-29 
April 1994, organized by the U.P. 
A quaculture Society, Inc. and 
UPV - College of F isheries.

C. M a r te  and E . A m ar, 
Q uantita tive M arine Biology 
course, 3-28 Ju ly  1995, 
organized by the  U niversity  of 
San Carlos

L.A. E s p a d a , T rain ing course on 
M ultivariate Analysis, 3-7 
October 1994

M. C a s ta ñ os and A. A su tilla , 
eight-m onth T rain ing oh 
E nvironm ental Technology 
(Communication and Research 
focus, respectively), Camosun 
College (Victoria, Canada), 
Septem ber 1994 - May 1995, 
sponsored by CIDA.

C. U n g g u i, T rain ing course on 
Inform ation M anagem ent, 
U niversity of the  Philippines at 
Los Banos, 7-25 February  1994, 
organized by the SEAMEO 
Regional C enter for G raduate 
S tudy and Research in  
Agriculture

A. S u r t id a , SEAFDEC Newsletter 
Production Workshop (under a
2-week SEAFDEC sta ff exchange 
program), Bangkok, Thailand, 22 
May - 2 Ju n e  1995

A. A riso la , T. N a tiv id a d , and 
L. P a c in o , Seminar-W orkshop 
on Inform ation Technology 
Training Program  for L ibrarians, 
Iloilo City, 25-27 May 1995

T. B a g a r in a o , UNESCO Training 
Course on Environm ent, 
Population and Development 
(EPD) Focusing on Biodiversity 
Conservation, Subic Bay, 29-31 
May 1995

C. V illegas, JIC A  Individual 
Training C ounterpart on Third 
Country Training Program  on 
Coastal Aquaculture, Japan , 18 
Ju ly  - 8 August 1995, sponsored 
by JICA.

R . G a p a s in  and D . C havez , 
short-term  train ing  on Vitam in C 
analysis and the  recent tech
niques in  HUFA, and Larvi '95, 
U niversity of Ghent, Belgium, 10 
A ugust -  10 Septem ber 1995, 
sponsored by the LAARC

R . Coloso and C. V illegas, 
Workshop on Program Planning 
for SEAFDEC Secretariat (under 
the SEAFDEC staff exchange 
program), Bangkok, Thailand, 
27 August - 3 September 1995, 
sponsored by SEAFDEC 
Secretariat

M.L. A ra la r , three-m onth JICA 
Group Training Course on 
System of Environment 
M anagement on Enclosed Coastal 
Seas, Japan, starting 
25 September 1995

R . E g u ia , Third Country Training 
Programme on General 
Freshw ater Aquaculture Course, 
Selangor, M alaysia 23 October - 
21 December 1995

R . B u en d ia , Hardware Installation, 
Repair and Maintenance on 
Macintosh Computers, DPSI 
Business Center, Makati, Metro 
M anila, 4-15 December 1995.

T w e n ty -th re e  AQD su p e rv iso rs , 
Sem inar for Unlocking Creative 
Capabilities for Effective and 
Superior Supervision 
(SUCCESS), organized by UP in 
the Visayas, starting  
18 February 1994

T h irty -tw o  AQD em ployees, 
Seminar-W orkshop on Improving 
Productivity Through 
Enhancem ent of Work Values, 
organized by UP in the Visayas, 
22-23 M arch 1994

F o r ty  AQD em ployees, Sem inar 
on Preventive M aintenance and 
Defensive Driving, 25-26 June 
1994

*ATTENDED in  1994 by

V. S u lit and A. A riso la , Regional 
Workshop on Fishery 
Information and Statistics in 
Asia, Bangkok, 18-22 Jan , 
sponsored by SEAFDEC 
Secretariat and FAO

E . L a c ie rd a , Seminar on Research 
Progress on Epizootic Ulcerative 
Syndrome in Fishes, Bangkok, 
25-27 Jan , sponsored by ODA 
through AAHRI

C. P it ogo, Regional Fish Diseases 
Information System and Fish 
Disease Legislation, Bangkok, 
28 Feb - 3 M ar, sponsored by 
NACA

R . A g b ayan i, Sem inar on Fisheries 
Cooperatives, Tokyo, 8-16 Mar, 
sponsored by APO

V. S u lit, Workshop on D ata 
Collection and M anagem ent of 
Shared Stocks in  the Southeast 
Asian Region, Kuala 
Terengganu, 28-30 Mar, 
sponsored by SEAFDEC/ 
MFRDMD

J .  F e rm in  visited laboratories 
working on catfish in France, 
22 May - 7 June, w ith partia l 
support from the  Government 
of France

M.L. A ra la r , Z. B asiao , M.R. 
E g u ia , and A. G onzal, Fifth 
In ternational Symposium on 
Genetics in Aquaculture, 
Halifax, 19-25 June, sponsored 
b y  IDRC

C. P ito g o  and F . P a liso c , J r . ,  
International Symposium on 
Aquatic Animal Health, Seattle,
3-9 Sep, w ith partia l support 
from the Asian Fisheries Society

J .  P r im a v e ra , Workshop on 
Modelling Environm ental 
Impacts of Aquaculture, the 
Meeting of the GESAMP 
Working Group on 
Environm ental Impacts of 
Coastal Aquaculture, Victoria 
(Canada) and W orkshop on 
Trade and Environm ent in  Asia, 
East-W est Center, Honolulu, 
15-25 Sep, sponsored by the 
Government of Canada, FAO 
and East-W est Center/N autilus 
Institu te

R . A g b ay an i, Integrated Coastal 
Zone M anagem ent Conference, 
Nova Scotia, 20-23 Sep, 
sponsored by IDRC.

R . Coloso, Feed Additives 
Symposium, Jak a rta , 6 Oct and 
Bangkok, 11 Oct

E. T en d en c ia , Workshop on Basic 
Immunology, Bangkok, 24-28 
Oct, sponsored by IDRC

* This list excludes staff who presented papers in scientific meetings (see page 49-53)
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Z. B asiao  visited the Aquatic 
Biodiversity Projects in 
Indonesia, Singapore, and 
Thailand, 11-24 Nov; and 
China, 5 Dec. She also attended 
the 7th In ternational 
Symposium on Biotechnology 
and Applications in Aquaculture, 
Taipei, 6-10 Dec, sponsored by 
IDRC

E. L eañ o, Second W orkshop on 
Antibiotic Resistance, Bangkok, 
16-20 Nov, sponsored by IDRC

G. Q uinitio , G. L io-Po and 
Z. B asiao , Symposium on 
Biotechnology Applications in 
A quaculture, Taipei, 5-10 Dec, 
sponsored by the Asian Fisheries 
Society

C. P itogo , R. F ernandez, and 
E. T endencia , Philippine 
Society for Microbiology Lecture 
Series and Organizational 
Meeting (Visayas Chapter), 
U niversity of the Philippines in 
the Visayas, Iloilo, 2 Feb

E . L eañ o and E. T endencia, 
Lecture/W orkshop on Updates 
on Microbiology: Lecture Series 
and Training Workshop on 
Extraction, Phytochem istry and 
Microbiology Assay of Medicinal 
Plants, UPV, Miag-ao, Iloilo, 
2-5 Feb

C. P itogo , Seminar-Workshop on 
the Environm ental Assessment 
and M anagem ent of 
Aquaculture, Metro Manila, 
15-16 Feb, sponsored by 
AFSSRN

R. Coloso and M.L. Aralar, 
Workshop on Restriction 
Program  Length Polymorphism 
and its Application, Quezon City, 
21-24 Feb

S. Jasp e, G. G aranchon, Jr., 
S. R enovar and J . Libe, 
Technical Sem inar on Power 
P lan t Operation and 
M aintenance, Iloilo City, 5 Mar, 
conducted by the Integrated 
Electrical Engineers of the 
Philippines, Inc

R. A lger, Regional Conference of the 
Philippine Institu te  of Certified 
Public Accountants, Boracay 
Island, Aklan, 11-12 M ar

M.L. Aralar, Seminar on 
Radiometer Analytical Products, 
Metro Manila, 25 May, 
sponsored by IDRC

A. Arago, R. V ocalan and N. 
M agayones, Course for 
Cardiopulmonary Resuscitation 
(Basic Life Support), Manila, 
29-30 May

T. H ilom en, 86th PDA Annual 
Session and Scientific Meeting of 
the Philippine Dental 
Association, Manila, 29 May - 
4 June

M. B autista , Seminar on Quality 
in Poultry Feeds, Metro Manila, 
8 June

S. Jasp e and E. Tacuyan, General 
Membership Meeting of the 
Institu te of Electrical Engineers 
of the Philippines, Olongapo 
City, 16-18 June

T. B agarinao, National Workshop 
on Aquatic Resources Socio
economics and Policy Research 
and Development, Los Banos, 
Laguna, 30 June

R. Joven , Annual Convention of the 
Integrated Midwives Association 
of the Philippines, Inc., Iloilo 
City, 15-16 Aug

S even teen  en g in eerin g  staff, 
Seminar-Workshop on Engine 
Troubleshooting and Repair, 
Tigbauan, Iloilo, 26 Aug, 2 and 9 
Sep

L.M. G arcia and E. Amar, 
DED-ICLARM Artificial Reef 
Workshop, Manila, 30-31 Aug, 
sponsored by IDRC

E. Tubungan, Sixth National 
Medical Mid-Year Convention, 
Cebu City, 31 August - 3 Sep

L. M. G arcia and E. Amar, Tutorial 
Course on M ultivariate 
Statistics, Manila, 1-2 Sep

M.T. de Castro, Third Annual 
Research Review of the Fisheries 
Sector Program - National 
Fisheries Research Program, 
Quezon City, 21-23 Sep, 
sponsored by DA-BAR/FSP

D. B aticados, Seminar on Making 
Environment Sustainability and 
Economically Viable, Guimaras,
23-28 Oct

T h irteen  M anila  O ffice staff, 
Seminar-W orkshop on Personal 
Effectiveness for Productivity, 
Calamba, Laguna, 28-29 Oct

L. P acino, Seminar-W orkshop on 
Effective Library M anagem ent, 
M anila, 16-18 Nov

E. T acuyan, A nnual Convention of 
the Integrated Electrical 
Engineers of the Philippines, 
Inc., M anila, 16-20 Nov

A. A risola, EDP Circle General 
Assembly, D epartm ent of 
Agriculture, Diliman, Quezon 
City, 22 Nov and Sem inar on 
Information Technology and 
Library Automation for 
Philippines 2000, Mandaluyong, 
Metro Manila, 24-25 Nov

R. Alger, J . C oniza and A. Subosa, 
Philippine Institu te  of Certified 
Public Accountants N ational 
Convention, Iloilo City,
24-26 Nov

R. F ernandez, Shrim p H ealth  
M anagem ent Training Course 
and Workshop, Bangkok, 
10-20 Jan , sponsored by AAHRI 
and NACA

A. Ponce, W ater Quality and Pond 
Soil M anagem ent Training, 
Asian Institu te  of Technology, 
Bangkok, 21 Feb - 24 M ar

C. M arte, Training Course on 
Geographic Inform ation Systems 
for Coastal Area M anagem ent 
(GISCAMP), La Union, 18-23 
Jan , sponsored by IDRC

C. U nggu i, Training on Information 
M anagement, Los Banos, 
Laguna, 7-25 Feb

A. Santiago and A. Gonzal, 
Training Sem inar on W ater 
Quality Assessment, Los Banos, 
Laguna, 18-20 Mar, sponsored 
by the Solidarity for People 
Power - Southern Tagalog

R. A gbayani, V. S u lit and S.R. 
Tillo, Seminar-W orkshop on 
Project Design, Quezon City, 
1-10 June

M. C atacutan, conducted a vitam in 
research study on shrim ps, 
Faculty of Fisheries Laboratory, 
Kagoshima University, Japan , 
sponsored by Monbusho under 
the Association of International 
Education - Jap an  (AIEJ), 
1 J u l - 27 Sep
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T hirty-tw o AQD fixed-term  
em p loyees, O rientation 
Program  for Contractual- 
Temporary Employees conducted 
by the Personnel Section, 
24 Aug

A.M.J. Ortiz, Training on 
Publications Design for 
Non-designers, M akati, 
10-11 Nov

R . T enedero , Z. S uriaga  and 
E. T acuyan, Computer Training 
for Project Engineers, Iloilo City, 
5-16 Dec

*ATTENDED in  1995 by

R. C oloso, Lonza Feed Additives 
Symposia in  K uala Lum pur,
25-28 Feb and in  M anila, 2-4 
M ar

A. A risola , A sian Congress for 
Records M anagers and 
Archivists, Baguio City,
20-22 M ar

M. C atacutan , Sixth Asian 
Chemical Congress, M etro 
M anila, 22-25 May, sponsored by 
SEAFDEC and DA-FSP

T. B agarin ao , C. Santiago , 
J . P rim avera , M.T. d e Castro, 
and E. A ldon, Second ASEAN 
Regional Conference on 
Environm ental Education, 
Los Banos, Laguna, 24-27 May

A. E m ata, Study tou r of Gondol 
Research S tation  for 
A quaculture, Bali, Indonesia, 30 
May - 4 Ju n e , sponsored by JICA

G. Q u in itio , A. E m ata , and 
M. D uray, Study tour of 
aquaculture in  Taiwan, 
16-24 May

O. M illam ena, Study tour of the 
Bribie Island A quaculture 
C enter, Brisbane, A ustralia, 20 
Sep - 5 Oct, sponsored by the 
A ustra lian  Council for 
In ternational A gricultural 
Research

F. Palisoc, Jr., 4th International 
Symposium of 
Ichthyoparasitology, Munich, 
Germany, 3-7 Oct, sponsored by 
IDRC

C. Santiago, M.L. Aralar, 
O. M illam ena, and 
M.T. de Castro, Seminar- 
Workshop on the Legal 
Framework and Scientific Basis 
of W ater Quality Criteria, Los 
Banos, Laguna, 23-26 Jan

E. Tubungan, 34th Annual 
Convention of the Philippine 
Academy of Family Physicians, 
Metro Manila, 22-25 Feb

R. Agbayani, Visayas Workshop on 
Community-based Coastal 
Resource M anagement and 
Co-Management, Cebu City,
4-7 July; and the Sector 
Segmentation Economic 
Intervention for Technical 
Workshop Group Meeting, Cebu 
City, 27-28 Sep

D. B aticados, Consultation- 
Workshop on Biodiversity 
Prospecting/Intellectual Property 
Rights and Environmental 
Impact Assessment Systems, 
Cebu City, 27-28 J u l

L. R odriguez, Continuing 
Education Forum conducted by 
the Occupational H ealth Nurses 
Association of the Philippines, 
Inc., Iloilo City, 4 Aug

P. Trino, Job Evaluation, Wage 
and Salary Administration 
Seminar-Workshop, M akati, 
Metro Manila, 15-18 Aug

L. de la  P ena, R. F ernandez and 
E. L acierda, Sem inar on 
A lternatives in Aquaculture 
Development for the Year 2000, 
Iloilo City, 19 Aug, sponsored by 
the Society of Aquaculture 
Engineers of the Philippines

A. Babol, Trainor’s Training on 
Community Resource 
Management, Bacolod City, 
23-27 Sept

N. B uelo , C. U nggui and 
M. C astaños, Sem inar on 
Strengthening Library and 
Information Services Through 
Computerization, UP Los Banos, 
Laguna, 18-20 Oct 1995

A. Ponce, N ational Seaweed R&D 
Symposium, Cebu City, 19-21 Oct

E. L acierda, Seminar-workshop on 
Bioassay and Phytochemical 
Techniques for Countryside 
Development, UPV Miag-ao, 
Iloilo, 24-27 Oct

M edical/D en tal S erv ices U nit 
Staff, Group Dynamics Seminar, 
Tigbauan, Iloilo, 24-25 Oct

E. Leañ o, F irst Annual Convention 
of the Philippine Society for 
Microbiology (Visayas Regional 
Chapter), UPV, Miag-ao, Iloilo,
26-27 Oct

E. Cam acho, Tax Seminar, Manila, 
9-10 Oct

E. Tacuyan, 20th Annual 
Convention of the Integrated 
Electrical Engineers of the 
Philippines, Inc., Pasay City, 
14-17 Nov

E. Aralar, F irst National 
Symposium Workshop on Aquatic 
Biology R & D ,  Los Banos, 
Laguna, 28-29 Nov

S. Corro and C. A nim as, Live-in 
Seminar/Convention on Records 
and Archives, M anagem ent 2000, 
Subic Bay Free Port Zone, 
Zambales, 3-5 Dec

Z. B asiao, 20th Annual Convention 
of Philippine Society of 
Biochemistry and Molecular 
Biology, Los Banos, Laguna, 
8-9 Dec

L. P acino , Seminar-W orkshop on 
Effective Library and Information 
Supervision, Philippine Social 
Science Center, Quezon City, 
15-16 Dec

A. A risola, DA-EDP Circle Sem inar 
W orkshop-Implementation of the 
1996 DA Agrinet Operation Plan, 
Cotabato City, 
19 Dec

C. M arte, Land-Ocean Interactions 
in  the Coastal Zone (Open 
Science Meeting), Quezon City,
24-27 Apr

*This list excludes staff who presented papers in scientific meetings (see page 49-53)
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Special Notes

SEAFDEC works within 
southeast Asia (encircled in 
map) to promote fisheries 
development in its seven 
member-countries: Japan, 
Malaysia, Philippines, 
Singapore, Thailand, 
Brunei Darussalam, and 
the Socialist Republic of 
Viet Nam. An 
intergovernmental 
committee oversees 
SEAFDEC activities.

Special AQD activities 
are noted in this section.

SEAFDEC Program 
Committee
In 1994, AQD hosted the 17th 
M eeting of the Program  Committee 
of SEAFDEC. The meeting was 
attended  by representatives from 
SEAFDEC Member Countries and 
officers from the SEAFDEC 
Secretariat and the SEAFDEC 
D epartm ents.

The SEAFDEC Program 
Committee is tasked to:

review and evaluate the C enter’s 
activities to m ake sure of 
complementation, and not 
duplication, of work among 
D epartm ents, and between 
SEAFDEC and other 
national, regional or 
in ternational organizations. 
Activities carried out by the four 
D epartm ents are approved by the 
SEAFDEC Council.

assist the D epartm ents in 
program  form ulation by advising 
on the needs and problems of 
M ember Countries in  the various 
fields of fisheries. These needs 
are considered in  the 
D epartm ents’ activities.

ü  help the Center draw up 
long-term plans and implement 
the Center’s objectives so th a t 
funding assistance can be 
properly planned

ü  examine the proposed programs 
of activity and financial 
allocations of the various 
Departm ents to ensure th a t the 
needs of all Member Countries 
are justly  reflected.

Two papers on world fisheries 
and its future trend were presented 
in the meeting. Dr. Arporna 
Sribhibadh, former Secretary- 
General of SEAFDEC, discussed the 
relationship between the 
environment and fisheries 
development. Mr. Kazuo Shima, 
former SEAFDEC Council Director 
for Jap an  and now Vice President of 
Japan  Fisheries Association, 
talked about achieving a balance 
between fisheries and environment.

Philippine 
Administrative and 
Technical Committee 
for AQD
The Committee replaced the 
National Board on SEAFDEC/AQD 
Programs, Budget and Operations in 
1987. The Board was created by the 
Philippine Government in 1982 and 
served as the host-country 
mechanism to ensure close 
coordination between the Philippine 
Government and AQD.

The Committee is tasked to 
monitor and assess the performance 
of AQD’s research and development 
programs in accordance w ith the 
policies and standards established by 
the SEAFDEC Council and the 
Philippine D epartm ent of 
Agriculture (DA). The Committee 
meets annually to review AQD’s 
progress and its  three-year plan of 
activities, and to recommend 
programs to be undertaken  by AQD 
for the succeeding year. The 8th 
Meeting of PTAC was convened on 
11 August 1994, the 9th Meeting on 
14 November 1995 at the DA 
Building, Quezon City.
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On its third decade, AQD will develop aquaculture technologies 
that are sustainable, environment-friendly, and will give equitable 
benefits to fisherfolk.

DA Managers 
Conference
AQD hosted the M anagers 
Conference of the D epartm ent of 
Agriculture a t T igbauan Main 
Station, from 6 to 8 August 1994. 
The DA M anagers Conference is held 
every quarter for all agencies under 
DA, including AQD.

Meeting of the 
Survey Team on Third- 
Country Training
AQD hosted the m eeting of the 
Survey Team on the Third-Country 
Training Program  on Coastal 
Aquaculture a t the Tigbauan Main 
Station from 17 to 19 Ju ly  1994. The 
team  — Dr. Yasuhiko Taki (AQD 
Deputy Chief from 1983-1985, Team 
Leader), Mr. Haruo Ishizuka (Course 
Planner), and Mr. M asaru Honda 
(Course M anager) — was tasked to 
develop the fram ework of a training 
course in the field of coastal 
aquaculture under the Japan  
International Cooperation Agency 
(JICA) third-country train ing 
programme, and the m easures to be 
taken  by the Government of Japan  
and the Government of the 
Philippines to ensure the successful 
im plem entation of the course.

R&D management
AQD senior m anagers and project 
coordinators attended various 
advisory or planning meetings th a t 
involved AQD regular and 
collaborative programs.

C esar V illegas attended two 
advisory m eetings for AQD:
(1) NACA 3rd Technical Advisory 
Committee Meeting, 26-30 Sept 
1994, in Hanoi; and (2) NACA 
6th and 7th Governing Council 
Meetings, 26-29 Oct 1994, 
Beijing and 5-8 Dec 1995, 
K atm andu (Nepal), respectively.

Z ubaida B asiao represented AQD 
a t the Aquatic Biodiversity 
Meetings, Kenya and Malawi, 
Africa, 2-22 March 1995; 
Indonesia and Thailand, 8-25 
Aug 1995; Wuxi and Shanghai, 
China, 21-28 Oct 1995; 
sponsored by IDRC of Canada.

R enato A gbayani represented 
AQD a t the Steering Committee 
Meeting of the ICLARM- 
DANIDA Global Fisheries 
Co-management Project and at 
the Regional (Africa) Workshop 
on Fisheries Co-management in 
Zimbabwe, 17-24 Nov 1995; and 
in H irtshals (Denmark), 29 May- 
2 June.

E fren F lores and R elicard o  
C oloso represented AQD a t the 
coordination m eeting among 
scientists from Hohenheim  
University (Germany), 
University of P adua (Italy), 
Royal D anish School of 
Pharm acy (Denmark), and U P a t 
Los Banos for the EU-funded 
project on Laguna de Bay, Los 
Banos, Laguna, 6-12 M ar 1995

E . F lores and S o ich iro  S h irah ata  
attended the SEAFDEC 
D epartm ent Chiefs Meeting, 
20-22 April 1995, Penang, 
M alaysia, sponsored by 
SEAFDEC Secre taria t

They were joined by C larissa  
M arte and C esar V illegas for 
the 18th SEAFDEC Program  
Committee M eeting also a t 
Penang, 6-11 Nov 1995.

V irg ilia  S u lit attended as 
R apporteur and Technical 
Secretary of the Meeting.

C. M arte visited Camosun College, 
Victoria (Canada), 12-24 Sep 
1995 to review the progress of 
the train ing courses offered by 
Camosun College to AQD staff, 
sponsored by CIDA

E. F lores attended a total of 26 
consultative m eetings on 
agriculture education, research 
m anagem ent, R&D directions; 
and senate and congress 
hearings
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At AQD's anniversary celebration, new 
facilities are blessed by a Roman Catholic 
priest, while residents of towns surrounding 
AQD are extended free medical and dental 
services.

Dean Domiciano 
K. Villaluz Memorial 
Lecture Series
AQD celebrated its 21st anniversary 
in 1994, its 22nd in 1995. To 
co m m em o ra te  its founding, the 
AQD employees and guests joined in 
the one-day program th a t included a 
celebratory non-sectarian mass and 
the recognition of employees’ 
outstanding achievements. AQD 
instituted the Dean Domiciano K. 
Villaluz Memorial Lecture Series 
th a t is held every anniversary 
celebration (starting 1992).

The lecture series is dedicated to 
the late Dean Villaluz, the first AQD 
Chief, in acknowledgement of his 
able leadership during AQD’s 
organizational and formative years 
and for his contribution to the 
development of the aquaculture 
industry in the country and the 
region. Dean Villaluz was AQD 
Chief from 1973 until his retirem ent 
from active service w ith the 
government in 1979.

The Third D.K. Villaluz 
Memorial Lecture was delivered by 
Dr. Edgardo Gomez, Director of UP 
Marine Science Institute, on Ju ly  8, 
1994. Dr. Gomez spoke on the 
“Giant clam reseeding program: a 
contribution to coastal resource 
enhancem ent”. Dr. Gomez’ keen 
in terest in environmental issues and 
strong concern for pollution problems 
made him to the Global 500 Roll of 
Honor of the United Nations 
Environment Program.

The Fourth D.K. Villaluz 
Memorial Lecture was delivered by 
Dr. Gavino C. Trono, Jr., Professor of 
the UP Marine Science Institute. 
Dr. Trono focused on aquaculture 
and the environment. He is 
involved in the country’s seaweeds 
research, and was named the most 
active seaweeds researcher in the 
Philippines in 1985.

Organizational 
review
The second phase of the 
organizational review undertaken 
by Sycip, Gorres, Velayo, and Co. 
(SGV) was completed in 1995. 
(The first phase was completed in 
1993; the recom m endations were 
reported in the 1992-1993 
SEAFD EC/AQD Report: R& D for 
Sustainable Development; p. 83.)

The second phase focused on 
organizational structure  and hum an 
resources. SGV regrouped functions, 
redesigned employee tasks by 
position, and determ ined the 
m anning levels by position. SGV 
also reviewed and identified changes 
in the salary  scale, reclassified 
grade levels, and assessed and 
improved the performance rating  
instrum ent.

AQD im plem ented m ost of 
SGV’s recommendations, in 
particular, the new salary  scale th a t 
is competitive w ith other regional 
organizations in SEA.

Collective bargaining 
agreement negotiated
AQD and the Union of SEAFDEC 
Employees - N ational Federation of 
Labor renegotiated a Collective 
Bargaining Agreement, increasing 
medical and other benefits of 
employees. The new CBA covers 
1995-1999; it is the th ird  negotiated 
since 1985.
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Finance

Funds for the operation of 
AQD is contributed by the 
Philippine Government and 
augmented by AQD's 
auxiliary income -- sale of 
research by-products; 
books, newsletters, and 
videos; training fees; 
housing rentals; vehicle use 
charges; interest income; 
and others.

The Government of Japan 
contributes funds for equipment, 
fellowships for trainees and 
researchers, and a portion of 
operation. Grants were also 
received from collaborating 
institutions.

Total budget for 1994 
amounted to P 154 million; 
for 1995, P 167 million.

The biggest chunk of the AQD 
budget went to personal services 
(62% in 1994, 64% in 1995), 
followed by operating expenses 
(24.8%, 24.2%) and capital outlay 
(13.2%, 11.8%). If seen by 
function, the Research Division 
spent the most (47% in 1994, 
46% in 1995), followed by 
Administration (31.9%, 32.8%), 
Training and Information and 
Finance (10.4%, 5.2% 
respectively for both years). The 
Office of the Chief spent 5.4% in 
1994 and 5.5% in 1995.

Sycip, Gorres, Velayo, and Co. 
audited AQD in 1994 and 1995.

Funds for AQD operations

Expenses

By classification By function
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AQD STAFF LIST

AQD Deputy Chief 
Soichiro Shirahata

AQD's senior managers meet 
periodically to decide on AQD 
activities (left to right): 
Personnel Officer Rex Alobba, 
Administration Head Rufil Cuevas, 
Training and Information 
Head Cesar Villegas, 
Research Head Clarissa Marte, 
and Finance Head Rene Alger.

AQD's permanent staff totalled 347 
as of 31 December 1995; 
156 are in Research, 
27 in Training and Information, 
118 in Administration, 23 in Finance, 
and 23 in the Office of the Chief.
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M A N A G E M E N T

Efren Ed. C. Flores, D Fish Sci, 
Chief, 1992 - A pril 1996 

Soichiro Shirahata, MS, 
Deputy Chief

Relicardo M. Coloso, PhD, 
Research Division Head 
until August 1995

Clarissa L. M arte, PhD, 
Research Division Head, 
effective September 1995

Cesar T. Villegas, PhD, 
Training & Information  
Division Head

Rufil E. Cuevas, BS, 
Adm inistration Division Head

Rene V. Alger, C PA/BS, 
Finance Division Head

Office of the Chief
Virgilia T. Sulit, MA, 

Communications Officer / 
Special Assistant to the Chief

Sarah Loma O. Mortola, MBA, 
Adm inistrative Assistant III

Salve C. Gotera, BS, Clerk II I
1Eileen S. G ayam at, BS, Clerk I I
Jesus T. Ledesma, J r ., Driver
M anuel S. Perono, Aide

Office of the Deputy Chief
Lina T. Gustilo, BS, Secretary I I
Eufredo P. D um aran, Driver
Orlando G. B eltran, Aide

Internal Audit
Teresita L. Hilado, BS, 

A uditing  Assistant I I I / 
Head

M erlinda R. Junio, BS, A uditing  
Assistant III

Renan D. Saliente, BS, Auditing  
Assistant I I

System s
Rolando V. M amauag, B S  candidate, 

Adm inistrative A ssistant I I

Manila Office
Natividad R. Millar, BS, 

Administrative Officer / 
Head

Anna M aria Josefa F. Ortiz, BS, 
Acting Adm. Assistant I

In te rn a l A udit

Leticia P. Tuvera, B S  candidate, 
Acting Auditing Assistant II

T rain ing  an d  Inform ation
Nerissa M. Buelo, BS, 

Information Assistant I I

A dm inistration

Elma C. Africa, BS, 
Property Custodian II

Florencio D. Dalusong Jr, B S  
Property Custodian II

Wilson C. Panoy, BS, Clerk I I
Rufino N. Tacusalme, 

Radio Operator III
Nestor M. Lico, Driver-mechanic
Noel V. Claudio, Driver

Finance

Antonia J . Duremdes, BS, 
Accountant/ 
Financial & Management 
Liaison Officer

Estrella S. Camacho, BS, 
Financial Assistant I I I /  
Finance-in-charge

Ma. Clara J . Dato, BS, 
Financial Assistant II

Rolando P. Elizon, BS, 
Financial Assistant II

E XPA TR IA TE/ 
V IS IT IN G  S C IE N T IS TS

Susana F. Baldia, D Fish, 
Consultant, starting January 1995

Rudi Bijnens, M S, Belgian 
Junior Scientist, M ay-July 1995

Masanori Doi, DFish, JIC A Expert, 
starting A pril 1995

M itsuru Eguchi, DFish, JIC A Expert, 
March-November 1995

Ramon Encarnacion, LLB, 
Consultant-legal counsel, 
1994-1995

Andreas Groth, Visiting German 
Scientist, September 1994- 
March 1995

M. Hosoya, JIC A  Expert on Mollusc, 
starting January 1994

M yrna Kock, Visiting German 
Scientist, starting  September 
1995

Kai Kuhlm ann, MS, 
Visiting German Scientist, 
starting January 1994

Flor Lacanilao, PhD, Consultant, 
January-December 1994

Greet Merchie, M S, Belgian Junior  
Scientist, June-July 1994

H. Richter, Visiting German 
Scientist, starting  February 1995

Shuichi Satoh, DFish, JIC A Expert, 
A pril-June 1995

M. Scheuerm ann, MS, 
German Junior Scientist, 
August-October 1995

Kay Schmekel, MS, Visiting German 
Scientist, March-August 1994

Gilbert Van Stappen, M S, Belgian  
Junior Scientist, 9-27 June 1994

Hector Teodosio, Legal counsel
Takeshi W atanabe, D Fish Sci, 

JIC A Expert, February- 
October 1995

Norio Yasunaga, D Fish Sci, JIC A  
Expert, until 7 September 1994

1994-1995 Report 99



AQD Staff List

R E S E A R C H  D IV IS IO N

T ig b a u a n  M ain  S ta tio n

Office of the RD Head
Corazon P. Cendañ a, BS, 

A dm inistrative A ssistant I I
Nancy V. Acdol, BS, Secretary II I
1Candace R uth Mortola, Clerk I
Melecio S. Tomnog, Aide

D ata  B ank  an d  S ta tis tic s  Office
Teresita  A. Natividad, M  Lib Sci, 

Information Associate I
2Larni Angellie T. Espada, BS, 

Technical A ssistant II
1Dolfus G. Miciano, BS, 

Technical Assistant I

L ab o ra to ry  E qu ipm ent 
M ain tenance  U nit

Rufino L. M acalalag, BS, 
Technical Assistant I I / 
Lab Supervisor

G erm an P. Molina, Jr., 
Technician III

Breeding Section
Luis Ma. B. Garcia, M S, Scientist I, 

Head until A ugust 1995
Em ilia T. Quinitio, D Fish Sci, 

Scientist I I /  Head effective 
September 1995

Clarissa L. M arte, PhD, Scientist II
Arnil C. Em ata, PhD, Scientist I
Cesar T. Villegas, PhD, Scientist I
Josefa T Ferm in, M S, Scientist I
Joebert D. Toledo, MS, 

Associate Scientist
Grace H. Garcia, MS, 

Associate Researcher
Rose M arie C. Chavez, BS, 

Technical Assistant III
Joel L. Garcia, BS, 

Technical Assistant III
Lillian F. Gustilo, BS, 

Technical Assistant III
Rosenio R. Pagador, BS, 

Technical Assistant III

1Dennis N. Candia, BS, 
Technical Assistant I

1Jhozine P. Damaso, BS, 
Technical Assistant I

1Miguel A. de los Santos, BS, 
Technical Assistant I

1Tomas T. Gonzales, B S  
Technical Assistant I

Edith T. Panes, 
Research Technician III

B ernardita E. Eullaran, 
Research Technician II

Arnel R. Abaricio, 
Research Technician I

Rico J . Andrada, 
Research Technician I

Sherlito T. Balacanta, 
Research Technician I

Antonio F. Garde, 
Research Technician I

Ju lius A. Jimenez, 
Research Technician I

Fred T. Torrento, 
Research Technician I

Vicente G. Torrigue, 
Research Technician I

Pedro G. Tibubos, Aide
Virgilio R. Futalan, Aide

Nursery Section
Gerald F. Quinitio, D Fish Sci, 

Scientist I / 
Head until August 1995

M arietta N. Duray, MS, 
Associate Scientist/ 
Head effective September 1995

Felix G. Ayson, DSci, 
Scientist I

Evelyn Grace T. de Jesus, DSci, 
Scientist I

Gilda L. Javellana, PhD, 
Associate Scientist

Jesus Manolo E. Almendras, MS, 
Associate Scientist

Fe Dolores P. Estepa, MS, 
Associate Scientist

Armando C. Fermin, MS, 
Associate Scientist

Ruby F. Bombeo, MS, 
Associate Researcher

Denny R. Chavez, MS, 
Associate Researcher

Milagros R. de la Pena, MS, 
Associate Researcher

Demetrio G. Estenor, MS, 
Associate Researcher

Rolando SJ. Gapasin, MS, 
Associate Researcher

Ma. Edna C. Bolivar, BS, 
Technical Assistant III

Emeterio L. Borlongan, BS, 
Technical A ssistant III

Danilo S. Javellana, BS, 
Technical Assistant III

Lota G. Alpasan, BS, 
Technical Assistant I I

1Nora B. Caberoy, BS, 
Technical Assistant I

1Mary Chona B. Estudillo, BS, 
Technical Assistant I

1Ma. Salvacion N. Golez, BS, 
Technical Assistant I

1M arissa S. Simpas, BS, 
Technical Assistant I

Doroteo G. Gensaya, 
Research Technician III

1Florito G. Pudadera Jr, 
Research Technician I I

Armando S. Alcalde, 
Research Technician I

B altazar G. Boja, 
Research Technician I

Rodolfo C. Bravo, 
Research Technician I

Quirico J . Ganon, 
Research Technician I

Federico T. Ledesma, 
Research Technician I

Angelo M. M iranda, 
Research Technician I

Francisco M. Sumalinog, 
Research Technician I

Sabino D. Padayhag, 
Research Technician I

Hilarion G. Gensaya, Aide
Gil B. Gonzales, Aide
Rogelio J. Villoga, Aide
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L arval Food L ab o ra to ry
Deogracias M. Reyes, Jr., BS, 

Technical Assistant I I I /  
Acting Head

Daniel P. Lojera, BS, 
Technical Assistant III

Angelita D. Tillo, BS, 
Technical A ssistant III

A rthur A. Quidato, 
Research Technician I

Maximo R. Tambo-ong, 
Research Technician I

Fred D. Alonsagay, Aide

Farming Systems and 
Ecology Section
Anicia H. Ponce, DAgr, 

Scientist I I  / 
Head until 16 March 1995

Ma. Teresa R. de Castro, MS, 
Researcher I I /  
Head effective 17 March 1995

Jurgenne H. Prim avera, PhD, 
Senior Scientist

Teodora U. Bagarinao, PhD, 
Scientist I I

Neila S. Sumagaysay, MS, 
Associate Scientist

Isidra B. Tuburan, MS, 
Associate Scientist

Noel B. Solis, M S/M A q, 
Researcher I I

2W enresti G. Gallardo, MS, 
Researcher I

2Ma. Rovilla J . Luhan, MS, 
Researcher I

Avelino T. Triñ o, MS, 
Researcher I

Eduard M. Rodriguez, MS, 
Researcher I

Edgar C. Amar, MS, 
Associate Researcher

1Em m anuel Federico C. Capinpin, 
M S, Associate Researcher

Kaylin G. Corre, MS, 
Associate Researcher

2Nicolas G. Guanzon Jr, MS, 
Associate Researcher

Jocelyn M. Ladja, MAq, 
Associate Researcher

Eliseo B. Coniza, BS, 
Technical Assistant III

Romulo B. Ticar, BS, 
Technical Assistant III

Ja n  C. Sarroza, BS, 
Technical Assistant III

1Esperanza Amparo J. Chavoso, 
BS, Technical Assistant I I

1Nestor C. Bayona, BS, 
Technical Assistant I

1Vincent C. Encena II, BS, 
Technical Assistant I

1Junemie Hazel L. Lebata, BS, 
Technical Assistant I

1Helen S. Marcial, BS, 
Technical Assistant I

1Imelda L. Olaguer, BS, 
Technical Assistant I

1Neil P. Param i, BS, 
Technical Assistant I

Menelio Arguez, 
Research Technician III

Uldarico D. Derotas, 
Research Technician III

1Russell C. Buendia, BS, 
Research Technician I I

1Rosalina T. Tamonan, 
Research Technician I I

Guillermo T. Unlayao, 
Research Technician I

Jesus M. Amihan, Aide
Willie D. Babiera, Aide
Butch P. Juanga, Aide
Melchor S. Piad, Aide
Aurelio J , Villoga, Aide

Socio-economics 
Section
Renato F. Agbayani, MBA, 

Associate Scientist/ 
Head starting 17 March 1995

2Susana V. Siar, MS, 
Associate Researcher

Didi B. Baticados, BS, 
Personnel Supervisor

1Lilian C. de la Pena, BS, 
Technical Assistant III

Reuel E. Tumaliuan, BS, 
Technical Assistant III

1Alessandro S. Babol, BS, 
Technical A ssistan t I

1Lynn M. Cañ eba, BS, 
Technical Assistant I

1Yasmin H. Prim avera, BS, 
Technical A ssistant I

CFRM a t  M alalison Is lan d

1Ricardo G. Sideñ o III, 
Radio Operator I

1Ephraim  G. Doroteo, Aide
1Luciano M. Tumali J r , Aide

Feed Development Section
Oseni O. M illamena, MEng, 

Scientist I / Head
Veronica R. Alava, DFish, Scientist I
Relicardo M. Coloso, PhD, Scientist I
Ilda G. Borlongan, M S, Scientist I
Myrn a B. Teruel, M S, Scientist I
Mae R. C atacutan, M  FishSci, 

Associate Scientist
Veronica D. Penaflorida, MS, 

Associate Scientist
3Precilla F. Subosa, M S, 

Associate Scientist
2Monina M. Parazo, M S, 

Researcher I I
Perla S. Eusebio, M S, 

Researcher I
Nelson V. Golez, MAq, 

Researcher I
1Ma. Paz P. Kuhlm ann, MS, 

Associate Researcher
May Grace G. Minoso, MS, 

Associate Researcher
Lucia A. Jim enez, BS, 

Technical Assistant III
2Ofelia S. Reyes, BS, 

Technical A ssistant III
Segundino S. Solen, BS, 

Technical A ssistant I I I
1Deograce P. M urillo-Gurrea, MS, 

Technical A ssistant 11
1Eileen Mae G. A ndrada, BS, 

Technical A ssistant I
1Josette P. Bangcaya, BS, 

Technical A ssistant I
1Jose Ma. A. Capague, BS, 

Technical A ssistant I
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1M ae E. Fernando, BS, 
Technical A ssistan t I

1Jay O. M artizano, BS, 
Technical A ssistan t I

1Em m anuel J . Penetran te , BS, 
Technical A ssistan t I

1Jose C harry S. Salvalosa, BS, 
Technical A ssistan t I

Narciso T. Entusiasm o, 
Research Technician I I

Cesar G. Tabigo-on, 
Research Technician I

Eliseo S. T isuela, Research 
Technician I

1Pacita Y. B antilan, 
Research Technician I

H ernando S. Alcalde, Aide

C entral Analytical Laboratory
Florencia C. Ja rder, BS, 

Technical Assistant I I / 
Officer-in-Charge

A nalyn J . Asutilla, BS, 
Technical A ssistan t I I I

Feed Development Laboratory
Sotero A. M agallanes, B S  candidate, 

Research Technician I I I /  
A cting Supervisor

Je rry  D. Babiera, 
Research Technician I

1Gerald R. Gonzaga, Mechanic
Federico G. Sotela, Aide
Willie F. Sotela, Aide

Fish Health Section
Celia L. Pitogo, MS, 

Associate Scientist, 
Head until A ugust 1995

Roselyn D. Fernandez, D Fish Sci, 
Associate Scientist, 
Head effective September 1995

1Leobert D. de la  Peñ a, Ph.D. Fish, 
Scientist I

Gilda L. Po, M S, Scientist I
E rlinda C. Lacierda, PhD, 

Associate Scientist
1Eduardo M. Leañ o, MS, 

Associate Researcher
Eleanor A. Tendencia, MS, 

Associate Researcher

Milagros G. Paner, BS, 
Technical Assistant III

Remia D. Travina, BS, 
Technical Assistant III

1Dennis K. Gomez, BS, 
Technical Assistant I

1Ma. Maila P. Sobejano, 
Research Technician II

Alfredo F. Sotela, Aide

M icrotechnique Service Laboratory
Gregoria E. Erazo, BS, 

Technical Assistant I I I / Head
Fely B. Torreta, BS, 

Technical Assistant I I I
Susan D. Torrento, BS, 

Technical Assistant II
Francisco G. Gernade, Aide

Ig a n g  M arine  S u b sta tio n

R e se a rc h
Armando G. Gamuza, BS, 

Technical Assistant I /  
Assistant to the RD Head

Salvador G. Tan, 
Research Technician I

Larry G. Gapoy, Aide
M amerto G. Gonzaga, Aide
1Jose V. Bernadas, Aide
1Aureo V. Gaitan Sr, Aide
1Percy P. Gamut, Aide
1Ludovico G. Manzano, Aide

A d m in is tra tio n
Levy Jean  T. Hilado, BS, Acting  

Adm inistrative Assistant I I
Rodolfo B. Espino, 

Radio Operator I I I
Juanito  T. Gaitan, Driver
Ju d ith  P. Andrada, Aide
1Leonico G. Borlado, Aide
1Joel G. Gaitan, Aide
1Alberto T. M aquilan J r , Aide
1Edgardo A. Jabasa, Retainer/  

Physician

B in a n g o n a n  F resh w a te r  S ta tio n

R e se a rc h
Corazon C. Santiago, PhD, 

Scientist I I /  
Research Coordinator

Ma. Lourdes C. A ralar, MS, 
Scientist I

Zubaida U. Basiao, PhD, 
Associate Scientist

Alejandro E. Santiago, MS, 
Researcher I I

Ma. Rowena R. Eguia, MS, 
Researcher I I

Ferm in P. Palisoc, J r ., MS, 
Associate Researcher

Angelito C. Gonzal, BS, 
Associate Researcher

Adelaida L. Arago, BS, 
Technical Assistant I I I

Emiliano V. A ralar, BS, 
Technical A ssistant I I I

Renato P. Arcilla, BS, 
Technical Assistant I I I

M anuel A. Laron, BS, 
Technical A ssistant I I I

A ntonietta D. Evangelista, BS, 
Technical A ssistant I I I

Ruel V. Eguia, BS, 
Technical A ssistant I I

1Wally B. Afuang, BS, 
Technical A ssistant I

Bonifacio G. Antazo, 
Research Technician I

Bienvenido P. Banaag, 
Research Technician I

M aria L. Geronilla, 
Research Technician I

Cipriano C. M asunurin, 
Research Technician I

Federico O. Reyes, 
Research Technician I

Amado U. Payuran, Aide
Bernardo U. Lopez, Aide
Romualdo M. Manibug, Aide
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A d m in istration
Natividad R. Millar, BS, 

Adm inistrative Officer
Ma. Luisa M. Gonzales, BS, 

Personnel Assistant I I
1Florian T. Cerda, BS, Clerk I I
Crezalde R. Rendoque, Radio  

Operator I I I
Roger S. Jardinico, Driver

P urchasing , P ro p e rty  & W arehouse

Romulo E. Vocalan, 
Property Custodian I I

Ramon C. Evangelista, BS, Clerk I
Teodorico A. Lazartigue, BS, Clerk I

E ng ineering
1Earl G. Leonor, BS, Engineer
1Roderick V. M allari, BS, 

D raftsm an I
1Vivian A. Suinan, BS, Clerk I
Renato C. M analang, Plumber I I
Eliseo C. Evangelista, Electrician I
Celso R. Morales, Machine Operator1
N es to r R. de la Cruz, Driver- 

mechanic
Primo V. Ferm in, Aide
Magno S. Olpate, Aide

T R A IN IN G  A N D  
IN F O R M A T IO N  
D IV IS IO N

Office of the TID Head
Paciencia Garibay, BS, Actg. 

Administrative Assistant I I
Teresita Tenerife, Technician I

Techno-Transfer Section
Rodrigo B. Lacierda, MAq, 

Associate Researcher / 
Head

Jessica L. Saliente, MAq, 
Associate Researcher

Ruby J . Salde, BS, 
Technical Assistant III

2Romeo D. Caturao, BS, 
Technical Assistant 11

1Febe Lou C. Gapasin, BS, 
Technical Assistant I

1Armniel G. Sim, BS, 
Technical Assistant I

Herminio S. Pelobello, 
Research Technician II

Audio-Visual Print Section
Augusto P. Surtida, BFA, 

Information Assistant I I I / 
Head

Jem im a C. Requintina, Secretary I

E ditoria l

Milagros T. Castañ os, MEd, 
Information Associate I

Ju lia  C. Lagoc, AB, 
Information Associate I

Ma. Eva T. Aldon, AB, 
Information Assistant I I I

M arilyn B. Surtida, AB, 
Information Assistant I I I

Lydia H. Plondaya, BS, 
Information Assistant I I

Printshop

Romeo Y. Buendia, 
Technician IV

Dominador J . Badilles, 
Technician I

AV Services

Edgardo T. Ledesma, 
A V  Technician I I

Isidro T. Tendencia, 
A V  Technician I I

1Eric G. G asataya, BS, 
A V  Technician I

Sales/circu lation
Rosita A. Tenedero, MA, 

Information Associate I
Loreto G. Tabigo-on Jr, BS, 

Information A ssistant I I

Library Section
Amelia T. Arisola, BS, 

Information A ssistant I I I / 
Head

Luisa G. Pacino, BS, 
Information A ssistan t I I

1Jeremiah C. Buendia, BS, 
Information A ssistan t I

Carolina L. Unggui, BS, 
Information A ssistan t I

Alfredo S. Gustilo, BS, Clerk I II
Oscar H. Gulmatico, Technician I

A D M IN IS TR A TIO N  
D IV IS IO N

Office of the AD Head
Efren M. H uervana, B S, Acting  

Adm inistrative A ssistan t I I
Delicia T. Tupas, Secretary I I
Carlos F. Villoga, Aide

S ecu rity  & Safety

Neri J . Fernandez, Jr ., BS, 
Safety & Security Officer

Offero T. Templora, B S  candidate, 
Security Assistant

Diosdado T. Taleon, Clerk I
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Iloilo L iaison Office

Tomas G. Garibay, J r ., BS, Acting  
Adm inistrative Assistant I I  

Rene A. Loredo, BS, Clerk II I  
Salvador N. Aaron, Driver-mechanic

Engineering Section
Salvador Rex A. Tillo, B S,

Engineer /  Head 
Reynaldo A. Tenedero, BS, 

Engineering Supervisor 
E ner L. Tacuyan, BS, Engineer 
1Noli L P a tiño, BS, Architect 
1L u th e r  C. Aguana, BS,

Engineering Assistant 
S usana S. Sanchez, BS, Clerk I II  
Ramon G. Soriano, BS, Clerk III  
1Antonio G. Gelvezon II, BS, Clerk II  
M arnel T. Teruel, Clerk I I  
Em m anuel T. Tamon, D raftsm an I I  
Roger S. Travina, Draftsman I I  
1E rn esto T. Banabatac, BS, 

Craftsman I

Civil W orks

Carpentry
M ario J . Jopson, BS, Acting  

Engineering Supervisor 
Carlos L. Torillo, Carpenter I I I  
Jose Z. Aquino, Carpenter I I  
Benjam in C. Tongol, Craftsman I I  
Rogelio P. Baldonado, Craftsman I  
Inocentes T. Ledesma Jr,

Craftsm an I
Eutiquio A. Lusung, Craftsman I  
Venancio F. Pineda, Craftsman I  
Adolfo T. Tardaguela, Craftsman I

J a n ito r ia l

Jose Edgar G. Gaton, BS,
Craftsm an I I  

Joem ar R. Cerbo, Aide  
Guillermo C. de los Santos, Aide 
Mario C. Perando, Aide

M echanical & E lectrical Services

Samson J. Jaspe, BS,
Engineering Supervisor 

Ricaredo T. Gabayeran,
Technician III

Rogelio L. Sun, Technician III  
Rodolfo P. Castaneda, Mechanic III  
Gregorio G. Garanchon,

Electrician III
Severino E. Renovar, Electrician III  
Virgilio T. Ledesma, Clerk I I  
Jose D. Libe, Electrician I  
Carlito M. Teves, Electrician I  
Edwin B. Balbon, Driver 
Rogelio G. Benedicto, Driver 
Rodolfo D. Dagohoy, Driver 
Anastacio G. Garrido, Driver 
Virgilio T. Perando, Driver 
Eddie V. Sales, Driver 
Rolando D. Silvela, Driver 
Ju lkie T. Turao, Driver

W ater an d  A eration Services

Zaldy T. Suriaga, BS, Acting  
Engineering Supervisor 

Erlito N. Langam,
Research Technician III  

Rufino T. Bocol, Technician I II  
Rodolfo S. Servidad, Technician III  
Wilfredo D. Madjos, Plumber I II  
Carlito A. Talimay, Plumber I  
Teofilo T. Tusalem, Plumber I  
Petronilo F. Arias, Machine Operator 
Arcadio L. Becera, Machine Operator 
Delfin G. Corbet, Machine Operator 
Armando G. Gayatinea,

Machine Operator 
Alfonso G. Gernade,

Machine Operator 
Teofilo R. Natividad,

Machine Operator 
Norman P. Tabaldo,

Machine Operator 
Cesar T. Taton, Machine Operator 
Oscar T. Tilos, Machine Operator 
Oscar T. Tupas, Machine Operator 
Efren B. Vargas, Machine Operator

General Services Section
Sylvia SJ. Corro, BS, Adm inistrative  

Officer/ Head
1Marivic Dumalag, BS, Clerk I I

H ousing M anagem ent
Edwin V. P arreñ as, Supervisor
Reynaldo P. Eliseo, Aide
Rolando M. M acainan, Aide
Virginia S. Nemiz, Aide
Eladio S. Nieves, Aide
Rosa A. Tipawan, Aide

P ro p e rty  & Supply

Gregorio G. Genzola, B S  candidate, 
Adm inistrative A ssistant I I

Leonardo V. Pineda, AB, 
Adm inistrative A ssistant I

Ju an  V. B autista, BS, Clerk III
Augusto T. Canto, BS, Clerk III
Manuel T. Garcesto, Clerk I II
Ernesto T. Torda, J r ., BS, Clerk I II
Nelson T. Tibubos, Clerk I
Julius Caesar V. Hilado, Aide

Property
Reynaldo T. Tuburan, BS, Property 

Custodian I I
Eduardo P. Tabaldo, Clerk I

Warehouse
Dante J . Guinalon, B S  candidate, 

Property Custodian I
Jocyl J. Dineros, Clerk I
Nemesio J . Ganon, Clerk I
Alfredo T. Tibudan, Aide
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Personnel Section
Rex M. Alobba, LLB, 

Executive Officer /  Head
1Rizza T. Tenerife, BS, Clerk I I

Em ployee C om pensation  & Benefits

Perla T. Trino, BS, 
Personnel A ssistant III

Norma M. Teruel, BS, 
Personnel Assistant III

Cynthia C. Animas, BS, 
Personnel A ssistant II

Ma. Antonia A. Tresvalles, AB, 
Personnel A ssistant I I

Staff D evelopm ent & R ecords

Bienvenida J . Benedicto, MMgt, 
Personnel Supervisor

Edison S. Pineda, Clerk II
Domingo S. Jutajero, Clerk I
Gerardo P. Castaneda, 

Radio Operator III
M arilyn N. de los Santos, 

Radio Operator III
Regino P. Gomez, Aide
Juanito  S. Rendoque, Aide
Gerry M. Sorongon, Aide

M edical Services

1Evangeline P. Tubungan, MD, 
Part-Time Physician

1Resident Physicians of Pedro Trono 
Memorial Hospital (Guimbal)
Retaining Physicians

1Therese V. Hilomen, DDM, 
Part-Time Dentist

Lorna H. Rodriguez, BS, Nurse
Bernie C. Golmayo, BS, 

Medical Technologist
Elsie G. Jopson, Clerk I I
Armando G. Gernade, Aide
1Russiana V. Joven, Aide

FINANCE D IV IS IO N

Office of the FD Head
Lucy D. Torres, B S  candidate, 

Secretary I /Acting Administrative 
Assistant I I

Wilfredo T. Entusiasmo, Aide

Accounting Section
Jocelyn N. Coniza, CPA/BS, 

Accountant /  Head
Erlinda F. Natividad, BS, 

Accountant
Amelita A. Subosa, CPA/BS, 

Financial Assistant III
Jesus C. Mansoy, BS, 

Financial Assistant III
Nora T. Tillo, BS, 

Financial Assistant III
Evelyn T. Torres, BS, 

Financial Assistant III
Romulo T. Taleon, BS, 

Financial Assistant II
Joaquin T. Vera Cruz, BS, 

Financial Assistant I I
1Nanette C. Bantillo, BS, 

Financial Assistant I
1Gayee Pearl L. Patrona, BS, 

Clerk I I

Budget-Cashiering Section
Nelda R. Ebron, BS, Accountant/ 

Head

B udget

Lucena P. Mallo, BS, Acting  
Accountant /  Budget-in-charge

Esther G. Cang, BS, 
Financial A ssistant I I I

David L. Grio, Jr., BS, 
Financial A ssistant I I

1Jiji J . Rillo, BS, 
Financial A ssistant I

C ash iering

Ju an  L. Garin, Jr., BS, 
Adm inistrative Assistant I I I / 
Cashiering-in-charge

Arden A. Tillo, BS, 
Financial A ssistant I I I

Rosario O. Torred, BS, 
Financial A ssistant I I I

Yolanda B. Gepulla, BS, 
Financial A ssistant I

1C ontractual; 2On study leave; 3On leave
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AQD sits on a 40-hectare complex in the 
town of Tigbauan, located 25 kilometers 
southwest of Iloilo City in west central 
Philippines. The Tigbauan Main Station 
serves as the general headquarters. 
AQD maintains two other stations: the 
Binangonan Freshwater Substation and 
Igang Marine Substation. These stations 
are indicated on the map below:
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SEAFDEC Secretariat

Suraswadi Building 
c/o Department of Fisheries 
Kasetsart University Campus 
Bangkhen, Bangkok 10900 

Thailand

tel. (662) 940 6326 to 29 
fax (662) 940 6336

SEAFDEC Training Department

P.O. Box 97 
Phrasamutchedi 

Samut Prakan 10290 
Thailand

tel. (662) 425 8040 5 
fax (662) 425 8561

SEAFDEC Marine Fisheries Research Department

Changi Fisheries Complex 
Changi Point 

Singapore 1749 
Republic of Singapore

tel. (65) 542 8455/7 
fax (65) 545 1483

SEAFDEC Aquaculture Department

Tigbauan 5021, Iloilo 
Philippines

tel. (63 33) 335 1009, 336 2965, 336 2937, 
336 2891, 0912 304 8302 

fax (63 33) 335 1008, 336 2891 
e-mail tms-seafdec@phil.gn.apc.org, 

seafdec@mozcom.com

SEAFDEC Marine Fishery Resources Development 
and Management Department

Fisheries Garden 
Chendering 

21080 Kuala Terengganu 
Malaysia

tel. (609) 6175134-5 
fax (609) 6175136



The Southeast Asian Fisheries Development Center (SEAFDEC) is a regional treaty 
organization established in December 1967 for the purpose of promoting fisheries development 
in the region. Its Member-Countries are Japan, Malaysia, the Philippines, Singapore, Thailand, 
and recently, Brunei Darussalam and the Socialist Republic of Viet Nam.

Representing the Member-Countries is the Council of Directors, the policy-making body of 
SEAFDEC. The chief administrator of SEAFDEC is the Secretary-General whose office, the 
Secretariat, is based in Bangkok, Thailand.

Created to develop fishery potentials in the region in response to the global food crises, 
SEAFDEC undertakes research on appropriate fishery technologies, trains fisheries and 
aquaculture technicians, and disseminates fisheries and aquaculture information. 
Four departments were established to pursue the objectives of SEAFDEC:

• the Marine Fisheries Training Department (TD) in Samut Prakan, Thailand, established in 
1967 for marine capture fisheries training

• the Marine Fisheries Research Department (MFRD) at Changi Fisheries Complex, 
Singapore, established in 1967 for fishery post-harvest technology

• the Aquaculture Department (AQD) in Tigbauan, Iloilo, Philippines, established in July 1973 
for aquaculture research and development

• the Marine Fishery Resources Development and Management Department (MFRDMD) in 
Kuala Terengganu, Malaysia, established in 1992 for the development and management of 
the marine fishery resources in the exclusive economic zones (EEZs) of SEAFDEC Member- 
Countries.

The SEAFDEC Aquaculture Department is mandated to:
• promote and undertake aquaculture research that is relevant and appropriate for the region
• develop human resources for the region
• disseminate and exchange information on aquaculture.

TIGBAUAN MAIN STATION: Tigbauan, 5021 Iloilo, Philippines
Mailing address: PO Box 256, 5000 Iloilo City, Philippines
(  (63-33) 335-1009, 336-2891, 336-2937, 336-2965, (0912) 304-8302
Cable: SEAFDEC ILOILO
FAX: (63-33) 335-1008, 336-2891
E-mail: tm s-seafdec@ phil.gn.apc.org; seafdec@mozcom.com

M ANILA OFFICE: 17 Times Street, West Triangle, 1104 Quezon City, Metro Manila, Philippines
(  (63-2) 924 5511 to 13
Cable: SEAFDEC MANILA
Telex: 29750 SEAFDC PH
FAX: (63-2) 924 5553

mailto:tms-seafdec@phil.gn.apc.org
mailto:seafdec@mozcom.com
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