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ABSTRACT
Objective. To evaluate the growth and survival of Cryphiops caementarius in coculture with
Oreochromis niloticus at different densities. Materials and methods. Male prawns (5.86 cm and
7.65 g) and reverse tilapia fingerlings (5.65 cm and 2.61 g) were used. Nine aquariums (55 L) were
used. Six containers were installed in each aquarium, where one prawn was stocked per container (32
prawn/m2), and in the remaining water, tilapia was stocked at densities of 100, 200 and 300 fish/m3.
Balanced feed was used. The daily ration for prawns was 6% and for tilapia, it was 5% of the total
biomass. The experiment lasted 90 days. Results. In prawns, the length (6.46 cm), weight (9.37 g),
percentage gains in length (10.01% at 10.45%) weight (19.24% a 25.41%), and survival (88.89%
to 94.44%) were similar (p<0.05) between treatments. The effect of molting death syndrome is
discussed. In tilapia, the length (9.25 cm), weight (12.90 g), absolute growth rate (0.040 cm/day;
0.114 g/day), specific growth rate (0.55% length/day; 1.759% weight/day) and percentage gain
(64.21%; 389.48%) were greater (p<0.05) at 100 and 200 fish/m3. Tilapia survival was similar
(86.11%) between treatments. Conclusions. Prawn growth and survival were affected by molt death
syndrome but not by the presence of tilapia in the system. In contrast, greater growth of tilapia was
obtained with 100 fish/m3, although survival was similar between treatments.
Keywords: Intensive culture; biomass; polyculture; prawn; tilapia. (Source: CAB).

RESUMEN
Objetivo. Evaluar el crecimiento y la supervivencia de Cryphiops caementarius en cocultivo con
Oreochromis niloticus a diferentes densidades. Materiales y métodos. Se utilizaron camarones
machos (5.86 cm y 7.65 g) y alevines revertidos de tilapia (5.65 cm y 2.61 g). Se emplearon
nueve acuarios (55 L). En cada acuario se instalaron seis recipientes donde se sembró un camarón
por recipiente (32 camarones/m2) y en el agua restante se sembraron tilapias a 100, 200 y 300
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alevines/m3. Se empleó alimento balanceado. La ración diaria para camarones fue del 6% y para
tilapia fue del 5% de la biomasa total. El experimento duró 90 días. Resultados. En el camarón,
la longitud (6.46 cm), peso (9.37 g), las ganancias porcentuales en longitud (10.01% a 10.45%)
peso (19.24% a 25.41%), y la supervivencia (88.89% a 94.44%) fueron similares (p<0.05) entre
tratamientos. El efecto del síndrome de muerte por muda es discutido. En tilapia, la longitud (9.25
cm), peso (12.90 g), tasa de crecimiento absoluto (0.040 cm/día; 0.114 g/día), tasa de crecimiento
específica (0.55% longitud/día; 1.759% peso/día) y la ganancia porcentual (64.21%; 389.48%)
fueron mayores (p<0.05) a 100 y 200 alevines/m3. La supervivencia de tilapia fue similar (86.11%)
entre tratamientos. Conclusiones. El crecimiento y la supervivencia del camarón fueron afectados
por el síndrome de muerte por muda, más no por la presencia de tilapia en el sistema. En cambio,
mayor crecimiento de tilapia se obtuvo con 100 alevines/m3 y la supervivencia fue similar entre
tratamientos.
Palabras clave: Cultivo intensivo; biomasa; policultivo; camarón; tilapia. (Fuente: CAB).

INTRODUCTION
Coculture is similar to polyculture due to the
combination of species but differs in the way
in which they are separated within the aquatic
environment. In polyculture, organisms, due
to their different feeding habits and spatial
distribution, maximize production, where one
species is the main species and the other is not
but are considered in the yield (1). In coculture,
two or more species occupy the same body of
water, but there is a physical separation between
them; for example, a species cultivated in cages
within a pond where another species is cultivated
(2), and in this case, the species are important
in management and production.
In coculture of Homarus gammarus in
compartments within tanks with Idotea
emarginata, the latter uses the waste generated in
the system (3). In coculture of Clarias batrachus
in cages within ponds with Macrobrachium
rosenbergii, higher growth and productivity
were obtained (4). Likewise, in coculture of
Oreochromis niloticus in cages within ponds with
M. rosenbergii, both species show higher growth
and yield, as there is no physical interaction (5).
However, coculture of Cryphiops caementarius in
individual compartments within aquariums with
different densities of O. niloticus has not been
investigated.
The Nile tilapia O. niloticus is omnivorous but
feeds on microalgae found in the water column
and in the substrate (6). Furthermore, this
species of tilapia is resistant and fast growing
in different management systems but with
adequate stocking densities. Tilapia at 50 fish/
m 3 show a higher final weight and specific
growth rate than at higher densities (7), and
between 100 and 450 fish/m3, growth and yield
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are not affected (8,9,10). In O. mossambicus,
an increase from 429 to 1716 fish/m3 causes a
decrease in growth due to the social hierarchy
that causes small fish not to feed due to the
dominance of the larger ones (11).
Prawn C. caementarius inhabit the rivers from
Lambayeque in Peru to Valparaíso in Chile (12),
but there is a high population density of these
prawn in rivers of Arequipa, Peru, where the water
temperature varies between 18.4 to 26.8°C (13).
This prawn species has economic and commercial
importance, as 997 t (14) have entered the Lima,
Peru market at present. Prawn farming has not
been established due to the aggressiveness of
male specimens, which leads to interaction and
cannibalism. However, an alternative method
of improving growth, survival and productive
performance is through the use of individual
containers, where the culture is at a high density
(32 prawn/m2) (15). In cultures of aggressive
crustaceans in individual compartments, there
is no cannibalism, growth is greater, and high
survival is maintained even at very high densities
(>142 prawn/m2), as in Cherax quadricarinatus
(16) and H. gammarus (17).
Consequently, according to advances in the
cultivation of temperate climate crustaceans (C.
caementarius) and tropical fish (O. niloticus),
the objective was to evaluate the growth and
survival of C. caementarius in coculture with O.
niloticus at different densities.

MATERIALS AND METHODS
Organisms. Male prawn were collected from
the Pativilca River (10°39’53.6” S - 77°40’23.2”
W) near the population center of Huayto (Lima,
Peru), and for transportation, each prawn was
placed in a plastic cup (250 mL) with holes
and were conditioned in containers with water
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Mogollón-Calderón and Reyes-Avalos - Coculture prawn with tilapia

from the same river (45 L) and with aeration
(15). The transport density was 50 prawn per
container. Land transportation lasted 5 h, and
there was no mortality. Prawn were acclimatized
for one week in the same transport system and
fed a balanced formulation (30% crude protein,
5% total fat, 10% ash and 5% fiber) (15). The
C. caementarius species was recognized with
a taxonomic key (18), and the male sex was
verified by the presence of gonophores in the
coxopodites of the fifth pair of pereopods (19).

Stocking. One prawn was stocked in each culture
container, which was equivalent to six prawn
per aquarium (32 prawn/m2). Fifty-four prawn
(5.86±0.12 cm and 7.65±0.26 g) were used
that had complete cephalothoracic appendages
and did not show signs of lacerations on the
body and appendages. In addition, 4, 8 and 12
tilapia fish were stocked in each aquarium, which
equaled 100, 200 and 300 fish/m3, respectively.
Seventy-two healthy-looking fish (5.65±0.03 cm
and 2.61±0.08 g) were used.

Sexually reversed 20-day-old male O. niloticus
fry came from the Estación Pesquera Ahuashiyacu
(6°30’55.83” S - 76°19’50.65” W) (Tarapoto,
Perú). Fish were transported in polyethylene
bags with 10 L of water (25 fish/L) and pure
oxygen under pressure. The bags with the fish
inside were packed in 20 L plastic buckets. Land
transportation lasted 30 h, and there was 5%
mortality. Fish were acclimatized for one week
in fiberglass tanks (240 L) to 200 fish/m3 and
they were fed to satiety.

Food. The prawn and tilapia were fed only with
the formulation that was prepared for prawn (15)
supplemented with 3% Saccharomyces cerevisiae
(20) and which had 30% crude protein, 8.1%
total lipids and 4.6% fiber, with 2600 kcal/g. The
daily ration (08:00 and 18:00 h) for prawn was
6% of wet weight, and for tilapia, it was 5%. The
prawn feed was distributed through the feeder
tubes of each container; the tilapia feed, through
the aquarium water surface.

Coculture. The coculture system used (15)
consisted of nine glass aquariums (0.60 m long,
0.31 m wide, 0.35 m high, 0.186 m2 and 55 L),
each with an air-type water recirculation systemwater-lift (1.5 L/min) and with a biological
trickling filter (2.5 L), whose filter bed was
crushed shells and gravel, in equal proportions.
Inside each aquarium, six plastic containers
were installed (19 cm diameter, 8 cm height
and 284 cm2) that were arranged in two groups
of three levels. The containers had holes (3 cm
long by 0.5 cm wide) on the sides to allow the
flow of water. In addition, a tube (½” Ø PVC)
was attached that protruded the water level and
through which the feed granules were distributed
(Fig. 1). The six installed containers occupied 15
L, and the remaining volume of the aquarium
was 40 L. Drinking water was aerated for 72 h
to remove the chlorine.

Zootechnical parameters. Sampling of prawn
and tilapia was carried out every 30 days for 90
days. Total weight was determined on a digital
scale (Adam AQT600, ±0.1 g). The total length
of the prawn (from the postorbital notch to the
posterior end of the telson) and tilapia was
measured with a ruler (±0.1 cm). Zootechnical
parameters were determined with the following
formulas:
Percentual gain (%) = [(X2 – X1)/X1] * 100
Absolute growth rate = (X2 – X1)/t2 – t1
Specific growth rate (%/day) = [ln X2 – lnX1)/
t2 – t1] * 100
Survival (%) = (Ni * 100)/No
Yield = (X2 * D2)/1000
where X1 and X2 are the length, wet weight, start
and end; t1 and t2 are the duration in days; ln
X1 and ln X2 are the natural logarithm of length
or initial and final weight; No and Ni are the
initial and final number of stocked organisms,
respectively; and D2 is final density.

Figure 1. C. caementarius coculture system with O.
niloticus in aquarium.
Rev MVZ Córdoba. 2021. May-August; 26(2):e1952
https://doi.org/10.21897/rmvz.1952

Water quality. Accumulated solid waste in
aquariums was removed weekly. Water quality
was monitored every 15 days, and dissolved
oxygen and water temperature were determined
with digital oximeter (Hatch LDO, ±0.01 mg/L,
±0.01°C), and total hardness, total ammonia
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and nitrites were determined with the Nutrafin
colorimetric test (±0.1 mg/L).
Statistical analysis. The data were analyzed
with the Shapiro-Wilk test (p<0.05), and all
data met the normal distribution assumption. To
determine if there were differences between the
treatment means, one-way analysis of variance
(ANOVA) was performed, and Tukey’s multiple
comparison test was used to determine which
were significantly different (p<0.05). Statistical
processing was performed with SPSS version 23
software for Windows.
Ethical aspects. In the procedure of the
experiment with live animals, the current
Peruvian Law was taken into account (Law
27265, Law for the Protection of Domestic
Animals and Wild Animals Held in Captivity).

RESULTS
Prawn farming. The average final length
(6.46±0.17 cm, F=0.126, p=0.884) and average
final weight (9.37±0.69 g, F=0.172; p=0.846)
of the prawn in all treatments were significantly
similar; likewise, the differences occurred with
the specific growth rate, absolute growth rate
and percentage gain. However, the greatest
percentage gains in length were obtained in
coculture with tilapia at 100 and 200 fish/m3
(10.29±4.02% and 10.45±3.00%, respectively),
and percentage gains in weight were obtained
with 200 and 300 fish/m3 (25.41±3.02% and
23.29±9.41%, respectively). Similar trends
were obtained with the specific growth rate and
absolute growth rate in length and weight (Table
1). Prawn survival was similar (92.59±8.79%,
F=0.333, p=0.729) between treatments, but
greater survival (94.44±9.62%) was obtained
in those cocultured at 100 and 200 fish/m3, and
the lowest survival (88.89±9.62%) was obtained
with 300 fish/m3 (Table 1).
Prawn deaths were caused by incomplete ecdysis
because the exuvia was trapped in the pereopods
or in the chelipeds. However, some prawn
whose exuvia was trapped in the major cheliped
survived because they carried out an autotomy
of said cheliped. In addition, it was observed that
prawn frequently extended their arms through
the holes of the culture container with which they
trying to catch tilapia, but there were no deaths
of tilapia that were due to this behavior of the
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prawn. Prawn yield was similar (0.291±0.031 kg/
m2, F=2.918, p=0.130) between treatments, but
higher yields were obtained in cocultures with
tilapia at 100 and 200 fish/m3 (0.302±0.038
and 0.308±0.017 kg/m2, respectively), and the
lowest yield (0.263±0.015 kg/m2) was obtained
in those with 300 fish/m3 (Table 1).
Table 1. Zootechnical parameters (means ± standard
deviation) of C. caementarius in coculture
with O. niloticus at different densities, for
90 days.
Parameters
Initial length (cm)
Final length (cm)
SGR (% length/day)
AGR (cm/day)
PG (%)
Initial weight (g)
Final weight (g)
SGR (% weight/day)
AGR (g/day)
PG (%)
Yield (kg/m2)
Survival (%)

Tilapia density (fish/m3)
100

200

300

5.88
±0.10a
6.49
±0.30a
0.108
±0.041 a
0.007
±0.003a
10.29
±4.02a
7.87
±0.16a
9.37
±1.17a
0.189
±0.145 a
0.016
±0.014a
19.24
±15.82a
0.302
±0.038a
94.44
±9.62a

5.86
±0.16a
6.47
±0.11a
0.110
±0.030 a
0.007
±0.002 a
10.45
±3.00a
7.62
±0.25a
9.56
±0.51a
0.251
±0.027 a
0.021
±0.003a
25.41
±3.02a
0.308
±0.017a
94.44
±9.62a

5.83
±0.14a
6.41
±0.09a
0.105
±0.043a
0.006
±0.003a
10.01
±4.18a
7.46
±0.25a
9.19
±0.44a
0.230
±0.086 a
0.019
±0.007a
23.29
±9.41a
0.263
±0.015a
88.89
±9.62a

SGR: Specific growth rate. AGR: Absolute growth rate. PG:
Percentual gain. Data with different superscript letters in the
same row indicates significant difference (p<0.05).

Tilapia culture. Growth in weight and length of
tilapia varied inversely proportionate to density
(Table 2). In tilapia grown at 100 fish/m3, the
growth parameters in length were significantly
greater (F=12.207, p=0.008) than that of those
grown at 200 and 300 fish/m3;similar results were
observed for the final weight (12.90±1.13 g) and
absolute growth rate in weight (0.114±0.013
g/day). In contrast, the specific growth rate
(1.759±0.133%/day) and percentage gain
(389.48±56.52%) in the weight of those grown
at 100 fish/m3 were similar to those of tilapia
grown at 200 fish/m3 (1.538±0.109%/day and
300.53±40.12%/day) but differed from those
of tilapia grown at 300 fish/m3 (Table 2).
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Table 2. Zootechnical parameters (means ± standard
deviation) of O. niloticus at different
densities in coculture with C. caementarius,
for 90 days.
Parameters
Initial length (cm)
Final length (cm)
SGR (% length/day)
AGR (cm/day)
PG (%)
Initial weight (g)
Final weight (g)
SGR (% weight/day)
AGR (g/day)
PG (%)
Yield (kg/m2)
Survival (%)

density of 200 fish/m3 (109.33±1.15 mg/L) and
less at a density of 300 fish/m3 (104.00±0.00
mg/L).

Tilapia density (fish/m3)
100

200

300

5.64
±0.04a
9.25
±0.37a
0.550
±0.038a
0.040
±0.004a
64.21
±5.66a
2.64
±0.09a
12.90
±1.13a
1.759
±0.133a
0.114
±0.013a
389.48
±56.52a
1.193
±0.280b
91.67
±14.63a

5.65
± 0.02a
8.56
±0.21b
0.461
±0.029b
0.032
±0.003b
51.47
±3.98b
2.58
±0.11a
10.32
±0.64b
1.538
±0.109ab
0.086
±0.081b
300.53
±40.12ab
1.736
±0.494ab
83.33
±19.09a

5.65
±0.05a
8.20
±1.17b
0.413
±0.017b
0.028
±0.001b
45.04
±2.14b
2.59
±0.05a
8.90
±0.42b
1.369
±0.042b
0.070
±0.004b
243.01
±13.00b
2.213
±0.302a
83.33
±14.43a

SGR: Specific growth rate. AGR: Absolute growth rate. PG:
Percentual gain. Data with different superscript letters in the
same row indicates significant difference (p<0.05).

Tilapia survival was similar (86.11±14.58%,
F=0.267, p=0.775) between treatments, but the
highest survival (91.67±14.63%) was obtained
in 100 fish/m3, and the lowest survival was
obtained at 200 and 300 fish/m3 (83.33±19.09%
and 83.33±14.43%, respectively). The highest
yield of tilapia (2.213±0.302 kg/m 3 ) was
obtained at 300 fish/m3, which was significantly
higher (F=5.661, p=0.042) than that obtained
with 100 fish/m3 (1.193±0.280 kg/m3) (Table 2).
In the last month, tilapia grown at high density
presented small lacerations around the mouth.
Water quality. Aquarium water temperature
was maintained at 23.36±0.12°C on average.
Oxygen in the water decreased as the density
of tilapia increased, with oxygen decreasing
(p<0.05) from 6.22±0.03 mg/L obtained at
100 fish/m3 to 5.75±0.19 mg/L obtained at 300
fish/m3. Total ammonia was similar (p>0.05)
between treatments (≤0.02±0.00 mg/L). Nitrites
increased (p<0.05) with the density of tilapia,
from 0.11±0.01 mg/L obtained at 100 fish/m3
to 0.18±0.02 mg/L at 300 fish/m3. On the other
hand, the total hardness of the water differed
(p<0.05) between treatments, being greater a
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Table 3. Physical and chemical parameters (means ±
standard deviation) of the coculture water C.
caementarius with O. niloticus at different
densities, during 90 days.
Parameters

Tilapia density (fish/m3)
100

200

300

Temperature (°C)

23.33
±0.11a

23.42
±0.08a

23.34
±0.21a

Dissolved oxygen (mg/L)

6.22
±0.03a

6.06
±0.28ab

5.75
±0.19b

Total ammonium (mg/L)

0.00
±0.00a

0.02
±0.00a

0.02
±0.00a

Nitrites (mg/L)

0.11
±0.01 a

0.18
±0.03 b

0.18
±0.02b

Total hardness (mg
CaCO3/L)

107.33
±1.15a

109.33
±1.15 b

104.00
±0.00c

Data with different superscript letters in the same row
indicates significant difference (p<0.05).

DISCUSSION
The temperature of the water (23.36°C) was
within the range was registered for the natural
environment of the prawn (13), but it was not
appropriate for tilapia since the greatest growth
and use of food in tilapia is achieved between 27
and 32°C (21), which must have contributed to
growth retardation. The decrease in the oxygen
concentration of the water (6.22 to 5.75 mg/L)
as the density of tilapia increased was significant
but was within that reported for the species (20)
as well as in other similar cocultures with tilapia
and prawn (22,23). Total ammonium (≤0.02
mg/L) was similar between treatments, and the
nitrites (≤0.18 mg/L) that increased significantly
with density were not harmful, as they were
within the range reported for the natural
environment of the species (20,21,24). These
results indicate that the cultivation system used
maintained the levels of nitrogenous products
of water in an acceptable range for the species,
despite the increase in biomass mainly for highdensity tilapia, which caused the deterioration
of water quality (9).
The average final length (6.46±0.17 cm) and
average final weight (9.37 g), as well as the length
and weight growth parameters of the prawn, were
similar between treatments (Table 1). However,
the greatest percentage gains in length were
5/10
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obtained in the coculture with tilapia at 100 and
200 fish/m3 (10.29% and 10.45%, respectively).
A similar trend was obtained with the specific
growth rate and the absolute growth rate in
terms of length. These results are in agreement
with those obtained in the same prawn species
grown in individual containers but from studies
that evaluated other stimuli (25,26).
The highest percentage gains in prawn weight
were obtained in the cocultures with tilapia at
200 and 300 fish/m3 (25.41% and 23.29%,
respectively) but were lower than those
previously obtained in the same species of
prawn (15,25,27). These results were because
some male prawn were unable to complete the
ecdysis process and they autotomized their
cheliped to survive, thereby losing weight.
The loss of a cheliped in male prawn reduces
the weight between 12 and 22%; the loss of
both chelipeds, between 30 and 40% (15,28).
In Pagurus middendorffii, there is suppression
of somatic growth due to regeneration of the
greater cheliped (29).
The survival of the male C. caementarius prawn
was high (94.44 and 88.89%), and there
was no difference between treatments. In C.
quadricarinatus grown in individual containers,
survival was between 73 and 98% (16), between
64 and 67% in Scylla paramamosain (30)
and up to 86% in H. gammarus (31). In the
investigation, the decrease in the survival of
prawn cultured in individual containers was not
due to the presence of tilapia or to density in
the coculture system but to incomplete ecdysis
syndrome that caused death because the exuvia
was trapped in the pereopods. This syndrome
occurs in C. caementarius due to nutritional
deficiencies (25,26) and is not due to the size of
the individual containers used (15). In previous
studies with the species grown in the same
containers, survival rates >61% were obtained,
where the deaths were due to incomplete ecdysis
(14,25). Survival >90% was obtained in C.
quadricarinatus within individual containers,
although the causes were not reported (16).
However, it is not known whether molting death
syndrome occurs in the natural environment. In
the present investigation, the efficiency of the
individual culture system to maintain high prawn
survival by avoiding intraspecific interaction is
corroborated, and this study demonstrated for
the first time that the system reduces interaction
with tilapia. This system will allow cocultivation
with other fish species and even with other
freshwater crustaceans.
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Death due to incomplete ecdysis, as well as the
loss of chelipeds during ecdysis, not only affected
the survival and growth but also the productive
yield of C. caementarius (0.263 to 0.308 kg/m2);
however, this yield was within what has been
previously reported in the same species grown
in the same containers (0.241 and 1.049 kg/m2)
(15,26). It is convenient to continue with the
investigations to determine how to avoid prawn
in culture losing chelipeds since C. caementarius
is marketed whole and since the loss of chelipeds
significantly reduces the weight of the prawn (28)
and, therefore, the productive yield, as has been
demonstrated in research.
The growth of O. niloticus was inversely affected
by an increase in density during the culture
period, where the growth parameters were
higher when they were grown at 100 fish/
m3, except for the specific growth rate and
percentage gain in weight, which were similar up
to 200 fish/m3. These results are in agreement
with those reported in tilapia, where the greatest
growth in weight was obtained with 100 fish/m3
(8) and densities greater than 150 fish/m3 cause
competition for food and space that affect growth
(9). In contrast, the significantly decreased
growth in tilapia cultured at a density of 300
fish/m3 could be a consequence of intraspecific
interactions since it is known that at high density,
there are changes in the metabolism of tilapia
due to an increase in energy to counteract stress
(9). Furthermore, although the nonformulated
food for the species had 30% crude protein and
8.1% total lipids, it is probable that some other
nutrients were lacking or deficient and did not
contribute to nutrition. In the same species of
tilapia fed a diet with 30% protein, increased
protein and amino acid retention occurs, which
improves growth (32). Likewise, fatty acids,
such as linoleic acid, eicosapentaenoic acid and
docosahexaenoic acid, are beneficial for growth
and health (33).
In the prawn /tilapia coculture, it is necessary
to use a specific diet for each species since
the tilapia in this study consumed only food
formulated for prawn, but in a low proportion.
The level of feeding used (5%) for tilapia fry,
which was thought to increase with the food
that comes out of the prawn culture containers,
was not sufficient in quantity or quality. In
tilapia, 10% of the biomass is used as a daily
ration (34). This food deficiency for tilapia was
more evident in the last month of culture, when
small lacerations were observed in the fish’s
mouth that would indicate aggressiveness due
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Mogollón-Calderón and Reyes-Avalos - Coculture prawn with tilapia

to competition for food. This behavior must
have caused some infection that caused fish
death and decreased survival (83%) at a high
density although survival was similar (91%)
to that at low density. Tilapia is a territorialist,
and the increase in density affects growth due
to competition for food (35). It is convenient
to continue with the investigations that allow
improving the management of the coculture of
prawn/fish in relation to nutrition and with the
environmental conditions required by the species
to achieve the full use of the body of water
without affecting the environment.
The productive yield of tilapia was significantly
higher with the increase in density, even though
the growth was lower. These results could be a
consequence of the initial size of the fish since
we used fry of 2.61 g with which it was possible
to increase the yield from 1.193 to 2.213 kg/
m2. Cultivation with small tilapia fry (0.80 g) in
polyculture with M. rosenbergii yields between
0.162 and 0.254 kg/m2 (36). In contrast, when
large juveniles (29.54 g) cultivated in cages are
used, yields of 13.9 to 28.56 kg/m3 are achieved,
which increases with density (37).
In the investigation, it was once again shown
that males of C. caementarius support a
reduced physical space such as the individual
containers used in this and other investigations
(15,25,26,27). However, the aggressive
interaction of prawn with tilapia was evident in
that the prawn attempted to capture the fish
when they removed their chelipeds through
the holes in the culture vessel, but there were
no tilapia deaths. These results corroborate
the aggressive nature of male prawn (15).
In addition, the aggressive behavior of the

prawn shows that, in traditional polyculture,
both species would be affected by increased
cannibalism and by physical interaction, as
occurs in other species. In the polyculture of
O. niloticus with P. acanthophorus, there is
competition for space, food and even predation
by tilapia during molting of the crustacean (38).
Likewise, in polyculture of M. rosenbergii with
O. niloticus, competition for food and space
affects production (5). It would be beneficial
to investigate the behavior of the species in
coculture, but at the level of seminatural ponds,
as well as the technical and economic viability,
as has been established for other combinations
of aquatic organisms in coculture in ponds (39)
which are aimed at establishing commercial
production.
In conclusion, the growth and survival of the
prawn C. caementarius was affected by molt
death syndrome but not by the presence of
tilapia density in the coculture system however,
there were no significant differences between
treatments. Conversely, greater growth of tilapia
O. niloticus was obtained with 100 fish/m3,
and survival was similar between treatments;
however higher yield was achieved at 300 fish/
m3. The use of specific feed for both species is
necessary to achieve greater growth. In addition,
an economic study is required to determine the
viability of commercial prawn/tilapia coculture
in seminatural ponds.
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