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Pacific white shrimp farming has 
become increasingly competitive. Tech-
nology such as biosecure farm design and 
operation are becoming essential for sus-
tainable production. Biofloc systems are 
seeing more use in both lined and earthen 
ponds as a method to stabilize the culture 
environment. 

The value of these technologies has 
been proven by the re-engineering of a 
large shrimp farm in Malaysia. The main 
objective of the effort was to set a bench-
mark for future shrimp culture projects in 
Malaysia.

Blue Archipelago’s Arca Biru Sdn. 
Bhd. shrimp farm is located in Kedah, 
northwest of Kuala Lumpur. Initially 
known as Samak Aquaculture, the farm 
was established in the early 1990s for the 
culture of black tiger shrimp. Blue Archi-
pelago took over the farm in early 2008. 
The farm is now integrated with a hatch-
ery and processing plant in the vicinity. 

Original Farm Design
The original farm layout was a pond 

culture system with excellent seawater 
intake from an extended 2.4-km canal. 
The farm had 226 earthen ponds, most of 
which were 0.8 ha in size, arranged in 
rows with supply and discharge drainage 
canals on opposite sides. 

Two large reservoirs supplied treated 

seawater, while sedimentation ponds 
treated waste water before discharging 
back to the sea. The main supply gates 
were based on irrigation canal gates with 
wooden planks to let water into second-
ary supply canals. The outlet or harvest 
gates of culture ponds used conventional 
wooden sluice planks for flow-through 
pond operation. There was no central 
drain or harvest pit in the system. 

Farm Redesign
In early 2010, the farm was rede-

signed from rows of single ponds to a 
biosecure modular system lined with 
high-density polyethylene (HDPE) with 
reservoirs for water treatment. Two mod-
ules were fully lined with HDPE, and the 
remaining modules were lined on pond 
dikes only. 

The farm still has 226 ponds, but 
each new module consists of 20, 0.8-ha 
ponds and two culture ponds of 0.4 to 0.6 
ha. Four 0.8-ha ponds beside the main 
supply canal were modified into reservoirs 
for each module. All inlet supply and dis-
charge gates were reconstructed to biose-
cure design to make sure there are no 
leakages. 

A central drain system was installed to 
get rid of sludge during culture operation 
and increase the carrying capacity of the 
ponds. The revised seawater supply system 
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Summary:
Blue Archipelago’s re-engineering 
of a large shrimp farm from a 
traditional pond-based operation 
to a modular, biosecure facility 
using pond linings and biofloc set 
a benchmark for future shrimp 
culture projects in Malaysia. Com-
pared to values recorded two to 
three years ago, shrimp growth has 
increased significantly at the farm, 
and no viral outbreaks were noted 
during initial production. The 
most significant factor achieved 
with the farm redesign was a 20-
day reduction in culture period. 

Malaysia Shrimp Farm Redesign Successfully 
Combines Biosecurity, Biofloc Technology

Blue Archipelago’s Arca Biru shrimp farm northwest of Kuala Lumpur has been converted from a traditional shrimp-farming operation 
to a modular, biosecure production facility.
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passes water through the four treatment 
ponds before it reaches the culture ponds. 
This ensures that only treated water enters 
culture ponds within a module.

Biosecure Operation 
The farm is operated with minimum 

water exchange, semi-biofloc and biofloc 
technology. Biosecurity measures include 
250-µ screens to prevent crustacean carri-
ers from entering the modules, eradicat-
ing crab larvae with chlorine or approved 
crustacide, crab fencing, bird scare lines 
and water aging. Strict biosecurity proto-
cols are also applied on movements of 
farm personnel, equipment and guests 
entering farm facilities. 

The numbers and positions of paddle-
wheel aerators are standardized in line 
with stocking density and culture system. 
The strategy is to have dissolved oxygen at 
acceptable levels by operating aeration 24 
hours daily with adjustments according to 
culture days and by day and night. 

Initial Cycle
The first production cycle was started 

the last week of May and concluded on 
the third week of December 2010. Only 
seven of nine modules were operated due 
to delays in construction. Specific patho-

gen-free white shrimp, Litopenaeus van-
namei, were the only species stocked.

For fully lined ponds, a semi-biofloc 
system was used, with lower stocking 
density of 110 postlarvae/m2 and a feed-
ing program that included grain pellets. 
Two 0.4-ha ponds were tried using a full 
biofloc protocol and stocking density of 
130 shrimp/m2. The remaining lined 
ponds with earthen bottoms also used a 
biofloc system, but only as a means to 
control water quality. 

Temperature, salinity, dissolved oxy-
gen, pH, alkalinity and other pond water 
quality parameters were monitored and 
found within acceptable ranges during 
the culture operation. In addition, biofloc 
volume was controlled below 5 mL/L for 
semi-biofloc and below 10 mL/L for bio-
floc systems. 

Performance
As at other farms in the vicinity, Arca 

Biru was faced with serious outbreaks 
from white spot syndrome virus (WSSV) 
before the redesign. During its first new 
cycle, viral incidents were common in the 
vicinity. On one occasion, dead WSSV-
positive shrimp were found within the 
main supply canal. 

The production cycle was a success, 

however, without viral outbreaks. The 
farm averaged over 12.0 mt shrimp/ha for 
ponds lined on dikes only, whereas for 
fully-lined ponds, the average was over 
16.2 mt/ha (Table 1). Two ponds with 
biofloc systems averaged over 22.5 mt/ha 
with average shrimp sizes of approxi-
mately 18 g. 

However, the outstanding achievement 
in the cycle was in a biofloc system with 
stocking density of 130 postlarvae/m2, 
where shrimp reached over 18.8 g in just 
over 90 days of culture while still retaining 
the production of over 22.5 mt/ha (Figure 
1). Compared to growth rates recorded two 
to three years ago at the farm, the growth 
has increased significantly. 

From an economic perspective, the 
most significant factor achieved with the 
farm redesign was a reduction in culture 
period. The 110- to 120-day cycles that 
were the previous norm were reduced to 
90 to 100 days, which could potentially 
increase production from 2 cycles to 2.5 
cycles/year.

In 2010, culture utilizing biofloc in 
fully lined ponds yielded the highest 
production volumes.

Production 
Parameter

0.4-ha Pond
Lined, Biofloc

0.8-ha PondLined, 
Semi-Biofloc

0.8-ha Pond
Lined Dikes

Number of ponds
Aerator energy (hp)
Stocking density
Days
Survival
Mean body weight (g)
Feed-conversion ratio
Average daily growth (g)
Average harvest (kg)
Production (kg/ha)
Production/power input (kg/hp)

2
14
130
90

89.16
18.78
1.39
0.21
9,006
22,514

643

19
24
110
101

81.35
18.31
1.58
0.18

12,950
16,188

540

119
20
83
111

83.19
17.80
1.77
0.16
9,616
12,019

481

Table 1. Production performance of Arca Biru farm.
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Figure 1. Shrimp sizes at harvest for different stocking densities.


