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AQUACULTURE FARMING SYSTEMS

V i r g i l i o  A. Dureza

A quacu ltu re , f is h  c u ltu re ,  f is h  fa n n in g , m arine fa rm in g , m a ri­
c u ltu re  and a q u a tic  husbandry a re  terms used to  d e s c r ib e  th e  w a te r- 
based e q u iv a le n t o f  a g r ic u ltu r e .  The b as ics  a re  th e  same as anim al 
husbandry on la n d . The g oa l i s  maximum p ro d u c tio n  w ith  minimum in p u ts  
through p rope r development and u t i l i z a t i o n  o f  th e  la t e s t  in fo rm a tio n  
a v a ila b le  guided by th e  r e s p o n s ib i l i t y  o f  conse rv ing  and m a in ta in in g  
a wholesome environm ent fo r  human e x is te n c e .

M i lk f is h  fa rm ing  in  the  P h ilip p in e s  has a lo ng  h is to r y  o f  over 
400 ye a rs . For s e ve ra l c e n tu r ie s  th is  non -ca rn ivo rous  species con tinued  
to  be c u ltu re d  because o f  i t s  f a s t  ra te  o f  g row th , low  c o s t o f  p ro d u c tio n  
and h ig h  a c c e p ta b i l i t y  as food  ite m .

A t p re s e n t m i lk f is h  fa rm ing  can be done in  fre s h w a te r, b ra c k is h -  
w a te r, and m arine w a te r, e i th e r  in  m onocu lture  o r  in  p o ly c u ltu re  systems. 
T h is  paper d iscusses b r ie f l y  th e  a q u a cu ltu re  fa rm in g  systems fo r  m ilk f is h  
in  a l l  the  a forem entioned environm ent s p e c i f ic a l ly  on ea rthen  fish p o n d s .

Update o f  A v a ila b le  Technology

The e a r ly  and t r a d i t io n a l  system is  c h a ra c te r iz e d  by o b ta in in g  
the  s to ck  on whatever f is h  seeds a c c id e n ta l ly  g e t in to  the  ponds w ith  
the  adm itted  w a te r. The s to ck  depends on whatever n a tu ra l grow th o f  
food to  feed  upon w hich a re  m o s tly  f ila m e n to u s  green a lg a e . The f e r ­
t i l i t y  o f  th e  environm ent is  l im i te d  and average p ro d u c tio n  was 300 
k ilog ram s  pe r h e c ta re  pe r y e a r.

F o llo w in g  t h is  was an improved system in  which the  number o f  
f is h  stocked was m on ito red  -  th e  number v a r ie s  w ith  the  a v a ila b le  n a tu ra l 
food ( s t i l l  m o s tly  fila m e n to u s  g rass green a lg a e ) , the  s iz e  o f  f is h  
stocked and the  p ro je c te d  s iz e  th a t  shou ld  be ha rve s te d . T h is  s l i g h t ly  
increased the  n a t io n a l average p ro d u c tio n  to  350 k ilo g ra m s  pe r h ec ta re  
per yea r.

N ext was a much more improved system where l i t t l e  in o rg a n ic  
f e r t i l i z a t i o n  was in tro d u ce d  and p la n t in g  o f  f ila m e n to u s  grass green 
a lgae  was p ra c t ic e d  to  re p le n is h  overgrazed fish p o n d . T h is  system 
b rough t up the  n a t io n a l average p ro d u c tio n  to  400 k ilog ram s  pe r he c ta re  
per y e a r.

W ith  the  emphasis g ive n  to  a q u a cu ltu re  many re c e n t a q u acu ltu re  
fa rm in g  systems have been developed and c la im ed to  be h ig h ly  p r o f i t a b le .
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In shallow water milkfish faming where the food base is 
composed essentially of a biological complex of benthic organisms 
the main bulk of which are filamentous blue green algae mixed with 
diatoms and protozoans locally known as lablab, the following systems 
have been developed:

1. The conventional system which made use of shallow 
ponds from 30 to 45 cm water depth and of conven­
tional pond designs through established procedure, 
can grow enough lablab to support a standing crop 
of about 600 kilos per hectare and can produce 2 
to 3 crops per year depending on the size of the 
fingerling used to stock the grow-out ponds.

2. The stock manipulation system is carried in two 
ways: the first is stocking of different size 
groups and frequent partial harvesting. This is 
made by initially stocking three size groups of 
milkfish fingerlings with a combined weight of 
about 200 kilos per hectare. In this case the 
partial stock can efficiently feed on the available 
natural food without overgrazing until the initial 
stock reaches a weight of about 600 kilos and at 
which point partial harvesting of marketable size 
fish is done to bring down the stock to the ori­
ginal weight of about 200 kilos per hectare. A 
new stock of small size fingerlings is introduced 
simultaneously. This partial stocking and partial 
harvesting cycle is repeated about 8 times a year 
and could produce more than 3 tons per hectare per 
year.

The second is the progression or modular 
method where the fish is moved from one compartment 
to the other by water management, the compartments 
progressively becoming larger as the fish grow 
bigger usually in four stages. The sizes of the 
smaller compartments depend on the size of the 
final stage pond, the stocking rate, and the desired 
size of harvestable fish. With this method about 5 
total harvest from the final stage pond is possible 
with a total harvest of over three tons per hectare 
per year.

3. The "kitchen pond system" is the reverse of the 
modular system because instead of moving the fish 
stock from one compartment to the other it is the 
natural food grown from one pond ("kitchen pond") 
which is transported, by water management, to the 
culture ponds. A basic observation regarding this 
system is that the water environment suitable for the 
luxuriant growth of lablab organism is not compatible
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w ith  th e  genera l w e ll be ing  o f  the  grow ing f is h .  
Growth o f  la b la b  re q u ire s  a sha llo w  pond f o r  
maximum p e n e tra t io n  o f  s u n lig h t ,  a pond bottom  
r ic h  in  decaying o rg a n ic  m a tte r  which is  c lo s e ly  
asso c ia te d  w ith  the  p ro d u c tio n  o f  hydrogen s u l f id e  
gas and oxygen d e p le t io n ,  a c o n d it io n  w hich is  le th a l 
to  the  c u ltu re d  f is h  and a w a te r c o n ta in in g  p le n ty  
o f  e s s e n tia l n u t r ie n ts  and h ig h e r s a l in i t y ,  about 
4 5 ° /oo . In  c o n tra ry ,  f is h  needs a c l ean f r e s h ly  
ae ra ted  sea w a te r n o t le s s  than one m eter depth 
w ith  a s a l in i t y  o f  15 to  25° /o o . W ith  t h is  system 
i t  i s  p o s s ib le  to  s to ck  more f is h  in  a g re a te r 
volume o f  w a te r, about 22,000 p e r h e c ta re , and 
o b ta in  p ro d u c tio n  o f  n o t le s s  than 4 tons per 
h a rv e s t o r  12 tons per year a t  th re e  c ropp ings  o f  
f is h  pe r ye a r.

4 . Increased s u b s tra te  system. Th is  system was deve­
loped a t  the  BAC. A r t i f i c i a l  s u b s tra te  is  in tro d u ce d  
in to  th e  pond where th e  la b la b  organism s can a tta c h  
and grow to  p ro v id e  a d d it io n a l g ra z in g  area f o r  the  
f is h  in  a d d it io n  to  th e  food  th a t  grows on the  pond 
bo ttom . T h is  system was conce ived to  a n t ic ip a te  the  
tre n d  o f  grow ing m i lk f i s h from  e x te n s ive  c u ltu re  to  
in te n s iv e  c u l tu r e .  W ith  t h is  system i t  i s  p o s s ib le  
to  in c re a se  f is h  p ro d u c tio n  based on co n ve n tio n a l 
system to  about 15 to  20 p e rc e n t a t  60 p e rce n t added 
a r t i f i c i a l  s u b s tra te . T h is  system was found to  be 
good n o t o n ly  fo r  grow ing m arke tab le  f is h  b u t  a ls o  
f o r  f in g e r l in g  p ro d u c tio n  where inc reased  s u rv iv a l 
was observed. Even f o r  h o ld in g  th e  f in g e r l in g s  
s tu n te d  f o r  n in e  months w ith o u t a r t i f i c i a l  fe e d in g , 
th e  h e a lth  o f  the  f in g e r l in g s  was m a in ta ined .

Meanwhile, in  th e  deep w a te r m i lk f is h  fa rm in g , (w ater dep th  
from  75 to  120 cm) o n ly  one system is  be ing  developed which makes use 
o f  p la n k to n ic  organism s as food base. In  t h is  system i t  i s  p o s s ib le  
to  a t t a in  a p ro d u c tio n  o f  1 .2  tons per c ro p p in g  o r 3 .6  tons pe r he c ta re  
per yea r. But th e  techno logy  developed f o r  t h is  system is  meager and 
p ro d u c tio n  is  u n p re d ic ta b le  rang ing  from  300 to  1,200 k i lo s  p e r he c ta re  
per h a rv e s t.

In  a d d it io n  to  the  systems m entioned th e re  a re  o th e rs  th a t  are 
asso c ia te d  w ith  th e  n o n -co n ve n tio n a l types o f  a q u a cu ltu re  fa rm ing  which 
a re  m o s tly  s t i l l  in  th e  draw ing board and on w hich no s u f f i c ie n t  data 
a re  a v a ila b le .
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