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The farming of blue shrimp, Litope-
naeus stylirostris, has been practiced for 
over 30 years in New Caledonia, where 
semi-intensive growout techniques pro-
duce an annual average production of 
around 2,000 mt. The shrimp industry, 
however, is affected by seasonal mortali-
ties caused by “syndrome 93” during the 
cold seasons or “summer syndrome” dur-

ing the warmer months. These patholo-
gies reduce profitability and affect the 
sustainability of the industry. 

Blue Shrimp/Fish Polyculture
Shrimp/fish polyculture has demon-

strated itself as an ecologically and eco-
nomically sound method of sustainable 
shrimp culture and an effective choice for 
solving and/or minimizing some of the 
problems the shrimp industry currently 
faces. Studies on polyculture of penaeid 
shrimp with omnivorous fish have found 
a remarkable improvement in water qual-
ity. The fish help to reduce organic 
wastes and selective phytoplankton, clean 
the pond bottom and increase nutrient 
uptake into cultured animals.

Based on a literature review, herbivo-
rous siganids and omnivorous mullets 
could be excellent candidates for polycul-
ture with shrimp because the fish help 
decrease the impacts of disease, prevent 
deterioration of the environment and 
increase the production in the ponds. 

The authors therefore conducted an 
experiment on polyculture of blue shrimp 
with goldline rabbitfish, Siganus lineatus, 
or Mugil species mullet in a mesocosm 
system to evaluate the effects of polycul-

ture on production performance and 
environmental quality. Finding suitable 
fish for polyculture with shrimp would 
contribute to sustaining the shrimp 
industry in New Caledonia.

Study Setup
With grant support from the South 

Province of New Caledonia Agreement 
C.486-10, the study was conducted in an 
outdoor system that consisted of 16 cir-
cular, 1.7-m2 fiberglass tanks. Each tank 
contained a 15-cm layer of sediment and 
a 75-cm-high water column with 
1,275-L volume. A daily water exchange 
of around 10% was applied. 

Shrimp fry weighing approximately 
2.9 g each were randomly stocked into 
the experimental tanks at density of 15/m2. 
One month later, rabbitfish or mullet fin-
gerlings were added to the shrimp tanks 
to form polyculture treatments. 

Hatchery-sourced rabbitfish weighing 
25.5 g were stocked into the shrimp tanks 
at either 1.2 fish/m2 or 2.4 fish/m2. In 
other tanks, 20.5-g wild-caught mullet 
were added at 1.2 fish/m2. A control 
treatment had no fish. All treatments 
were randomly distributed among tanks 
with four replicates per treatment. 

Shrimp were fed a commercial pel-
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Study Seeks Candidates For Blue Shrimp
Polyculture In New Caledonia

Summary:
Seasonal pathologies reduce the 
profitability and sustainability 
of the shrimp-farming industry 
in New Caledonia. A study was 
therefore conducted to estimate 
the effects of polyculture of blue 
shrimp with goldline rabbitfish 
or mullet on production perfor-
mance and environmental quality. 
The fish did not affect shrimp 
production, and the combined 
shrimp/fish yields were signifi-
cantly greater than the yield from 
shrimp monoculture. Changes 
in environmental quality in all 
treatments were few and minor 
throughout the culture period. 

The outdoor culture system was set up at Saint Vincent station in Boulouparis, 
New Caledonia, to help find suitable fish for polyculture with shrimp that could 
contribute to sustaining the area’s shrimp industry.

leted feed at 3 to 5% of shrimp biomass 
daily. At the beginning and end of 12 
weeks of culture, shrimp and fish were 
sampled and individually weighted to 
evaluate the growth performance. Envi-
ronmental parameters were regularly 
sampled and analyzed to estimate envi-
ronmental variations. 

Results
At 62.5%, shrimp survival was lowest 

in mullet polyculture, while the 80.8% 
survival in the high-density rabbitfish 
polyculture treatment was highest. In 
addition, the standard deviation of 
shrimp survival rate decreased from 
20.7% in the control to 7.0% in the high-
density rabbitfish treatment. 

Although shrimp yields were not sig-
nificantly different among treatments, the 
values of 145.4-170.3 g/m2 for rabbitfish 
polyculture were greater than the 143.2 
g/m2 yield for the control. The mullet 
treatment had a slightly lower value of 
130.3 g/m2.

These results showed the presence of 
the fish had no negative effect on shrimp 
growth. The shrimp growth obtained in 
this study was also similar to the results 
recorded in other research on blue shrimp 
monoculture in earthen ponds in New 
Caledonia. 

The 100% fish survival and growth 
rates were similar in all polyculture treat-
ments. The fish yield, however was signifi-
cantly higher in the high-density treat-
ment with rabbitfish. The total combined 
shrimp and fish yields were higher in the 
polyculture treatments than the shrimp 
production in the control (Figure 1).

The overall feed-conversion ratio 
(FCR) was significantly lower in the 

high-density rabbitfish polyculture than 
those in the mullet polyculture and the 
control (Figure 2). Furthermore, rabbit-
fish polyculture decreased FCR by 31.6% 
and 47.4% in the low- and high-density 
rabbitfish treatments, respectively, com-
pared with the control. 

Water Quality
All the results indicated that there 

were few changes in the environmental 
quality in all treatments throughout the 
culture period. The 22.4-26.5° C temper-
ature and 5.5-9.4 mg/L dissolved oxygen, 
salinity and 8.2 pH levels were similar in 
all treatments and generally within suit-
able ranges for shrimp and fish growth.

Turbidity, total dissolved nitrogen 
and total ammonia nitrogen values were 
only slightly different among treatments. 
Although the mean soluble reactive phos-
phorus concentration was significantly 
higher in the high-density rabbitfish 
polyculture than those in the other treat-
ments, its values maintained low in all 
treatments (0.15 to 0.26 μ). 

No significant difference was observed 
in all sediment parameters among polycul-
ture treatments and the control. Values for 

pH ranged 6.8 to 6.9. Trends in redox 
potential were similar across all treatments.

Perspectives 
Rabbitfish have fast growth, tolerance 

of crowding and a range of environmental 
conditions, good flavor, and high demand 
and market prices. The results of this 
study indicated that polyculture of blue 
shrimp with goldline rabbitfish produced 
an excellent secondary crop and also 
improved food utilization without adverse 
effects on shrimp production and addi-
tional environmental degradation in the 
culture system. 

Although shrimp/mullet polyculture 
did not get high results for production 
performance and environmental improve-
ment, mullets are also potential species 
for polyculture with shrimp. The omniv-
orous fish could help control organic 
matter in polyculture systems. 

Further research needs to be con-
ducted to find the optimum density and 
biomass of fish and shrimp to achieve con-
sistently high production and maximum 
environmental efficiency. Studies of path-
ological conditions could test the effects of 
co-culture on conditions such as vibriosis.

Mullet and rabbitfish are potential 
species for polyculture with blue shrimp. 
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Figure 1. Production 
yields in experimental 
treatments. Bars with 
different letters are sig-
nificantly different 
(P < 0.05).

Figure 2. Feed conver-
sion in experimental 
treatments. Bars with 
different letters are 
significantly different 
(P < 0.05).
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