Polyculture of all-male tilapia hybrids with
low densities of Macrobrachium rosenbergii’
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ABSTRACT

Each of six 700-m? earthen ponds was stocked with all-male hybrid
fingerlings (28 g) from the cross of female Tilapia nilotica x male T, hor-
norum, at a rate of 0.4 fish/m? Six days later, duplicate ponds were
stocked with either 0.5, 1.0 or 1.5 juvenile prawns { Macrobrachium rosen-
bergii) (2 g) per m2, Initially 32% protein pellets were fed daily ot 2.5%
of fish biomass; this ratio was decreased fo 1.4% by harvest. At the low,
medium and high prawn densities, average yields after 20 weeks were
171, 243, and 350 kg/ha for prawns and 1,404; 1,450; and 1,356 ka/ha
for tilapia, respectively. At these densities, 84.4, 87.7, and 85.4% of the
prawns weighed 30 g or more, whereas 75.0, 67.5, and 71.3% weighed
40 g or more, respectively. Average weight of tilapio was 395 g among
all ponds, independent of prawn density.

INTRODUCTION

Tilapia are an important food fish for culture, particularly in the
tropies. Depending on desired market size and management, final grow-
out In ponds generally lasts 4 to 7 months, at which time ponds are
usually drained and completely harvested (5).

Prawns (Macrobrachivwm rosenbergii) are also an important species
for culture. In the tropics, management often uses continuous culture in
which market-size prawns are selectively harvested over extended
periods. Juveniles are then stocked to replace the harvested prawns (8).
Often harvest efficiency is low; therefore, labor costs increase (6). Thus,
to rear prawns with tilapia, shorter culture periods with complete har-
vests may be preferable.

The polyculture of prawns and tilapia has revealed no negative in-
teractions (1, 8, 7). In eaech of these previcus studies, either prawns,
tilapia, or both wete relatively small at harvest because of small initial
sizes, high stocking densities, short culture periods, or a2 combination of
these factors. For sucecessful tilapia/prawn polyculture in ponds with com-
plete harvest, it is important to synchronize attainment of market size
by both species. Thus, our study was designed to determine the effects
of prawn stocking density on final size and yields of prawns and tilapia
reared in ponds for 19 and 20 weeks, respectively.
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MATERIALS AND METHODS

This study was conducted at the Aquaculture Field Station, Depart-
ment of Marine Sciences, in conjunction with the Liajas Agrieultural Re-
search and Development Center of the University of Puerto Rico in six
earthen 700-m? ponds. On 19 October 1983 (day 0), each pond was stocked
with all-male hybrid fingerlings (28 g) of female Tilapia nilotica x male
T. hornorum at a rate of 0.4 fish/m?, and then 6 days later with either
0.5, 1.0 or 1.5/me of juvenile prawns (table 1).

Feeding was based on the sole criterion of fish biomass. All fish were
fed 32% protein, sinking pellets, twice daily in two equal portions. Feed-
ing rates (% fish biomass) were adjusted on the basis of monthly sampled
weights. Inifial feeding rate was 2.5% per day; it decreased to 1.4% by
harvest (day 140).

At harvest, tilapia were counted and weighed collectively, whereas
prawns were individually weighed by morphotype and sex. Morphotypes
included blue-claw males, orange-claw males, small males, females with
egps and females without eggs (4).

RESULTS AND DISCUSSION

Table 1 summarizes harvest data. Increasing prawn density had little
effect on their average weight at harvest; therefore, yield inereased with
inereasing prawn stocking density (r = 0.730; P<<0.1}. This relationship
would have been closer had survival rates been more consistent, Survival
of prawns was not significantly (P>0.1) related to prawn stocking den-
sity. One pond each from the medium and high prawn density had lower
prawn survival than the others; however, this was attributed to preda-
tion by wading birds observed during draining and was not a density
effect. Subsequently, to prevent recurrence of this problem, we guarded
all remaining ponds during draining.

Among morphotypes, blue-claw males showed the greatest response
to changes in density (table 2). Cohen and Ra'anan (3) found more pro-
nounced inverse retationships between density and average weights at
harvest. This was Hkely a result of the smaller initial prawn size (1 vs.
2 p) and shorter grow-out (90 vs. 134 days) in their study. At each density
the average weight of male prawns was greater than that of females.

The proportion of females increased (r = 0.925; P<0.01) with increas-
ing prawn densily. This is the opposite of findings by Cohen and Ra'anan
(3) for prawns cultured with tilapia. Interestingly, in our study, the fre-
queney of oceurrence of females with eggs was also pogitively correlated
with prawn density (r = 0.743; P<<0.1), but was inversely related to
density in their study (3). Once again this may be related to the larger
initial size and longer grow-out period in the present study, Cohen and
Ra'anan (3) suspected that fewer females than males reached the



TABLE 1.—Production data for prauwns and all-male tilapia kybrids reared 20 weeks in ponds

Mean weight at Mean weight at
E‘atoclgifg stocking (g3 harvest (g) Yield Survival
r?;ﬁrlng' Pond no, Prawns Tilapia Prawns Tilapia Prawns Tilapia Prawns Tilapia
kglha %
0.5 prawns 1 2.0 29.4 49 374 181 1362 74 91
0.4 tilapia 6 2.2 26.2 41 400 162 1446 8 91
Average 2.1 27.8 45 a7 171 1404 76 91
1.0 prawns 5 2.2 29.8 39 422 276 1537 70 91
0.4 tilapia 2 2.2 26.5 41 401 210 1362 511 92
Average 2.2 28.2 40 412 243 1450 60 92
1.5 prawns 4 1.9 204 42 354 463 1301 T4 92
0.4 tilapia 8 2.1 26.3 36 420 238 1410 44t 90
Average 2.0 27.9 39 387 351 1356 59 91

'Unguarded during draining; observed high predation by wading birds.

TAEBLE 2.—Averuge body weight and percentage frequency of occurrence by morphotypes of prawns reared al three densities with tilapia hybridst

Average weight (g)—TFrequency (%)

Males Females
Prawns per

m? Pond na. Small Orange-claw Blue-claw Total With eggs Without eggs Total
0.5 13.5-10.0 55.3-27.8 95.6-12.7 57.2-50.6 39.1-10.8 40.4-38.6 40.1-49.4
12.2-16.8 48.0-24.1 95.5-10.2 45.7-51.1 39.3- 9.5 35.9-39.4 36.6-48.9
Mean 12.8-13.4 51.6-25.9 95.6-11.5 51.4-50.8 39.2-10.1 38.2-39.1 38.3-49.2
1.0 15.8-12.6 42.9-19.3 70.3-16.7 45.3-48.7 35.9-13.2 33.1-38.1 33.8-51.3
14.2-13.0 51.6-26,2 89.9- 9.0 48.7-48.2 37.3-16.1 33.6-35.8 34.7-51.8
Mean 13.0-12.8 47.3-22.8 86.1-12,9 47.0-48.4 36.6-14.6 33.4-36.9 34.2-51.6
1.5 12.8- 7.3 47.1-30.8 78.5- 8.5 47.5-46.6 40.3-13.0 36.240.4 37.2-563.4
11.3-16.6 42.8-16.6 84.0-10.3 40.6-43.4 35.2-16.8 30.4-39.8 32.1-56.6
Mean 12.0-11.9 45.0-23.7 81.2- 9.4 44.0-45.0 37.8-14.9 33.6-40.1 34.6-55.0

1Tilapia hybrids stoeked at 0.4/m.2
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minimum size for sexual maturation. Because of stocking larger juveniles
in our study, differential rates of maturation may have been lessened,
thereby decreasing possible negative interactions between mature males
and immature females. We found a higher percentage of females with
eggs than Cohen and Ra’anan reported. There were no significant effects
(P>0.1) of prawn density on frequency of occurrence of other mor-
photypes,

A high proportion of prawns were of a marketable size at harvest. At
the low, medium, and high prawn densities, 84.4, 87.7, and 85.4% of
prawns weighed 30 g or more, whereas 75.0, 67.5, and 71.83% weighed
4{ g or more, respectively, Brody et al. (2) reported that a considerably
lower percentage of prawns attained 30 g or more when reared in
monoculture at higher densities for 6 or 7 months. They suggested early
selective harvest as one way to improve commercial yields. At the den-
gities we tested, early selective harvests to remove larger prawns would
hardly be worthwhile because of increased labor costs.

There appeared to be no adverse interactions beteen prawns and
tilapia. Yield, average weight and survival of tilapia were independent
of prawn density (table 1). This eoncurs with previous findings (1, 3, 7).

In eonclusion, our results agree with previous findings that no ad-
verse interactions oceur between prawns and fish reared together. In a
20-week grow-oui period at the highest prawn density tested in our
study, a high percentage of prawns and tilapia attained the desired mar-
ket sizes of about 35 and 400 g, respectively. For semi-intensively man-
aged ponds to be completely harvested every 5 to 6 months, we recom-
mend stocking 1.5 to 2.5 juvenile prawns and 0.8 to 1.0 male tilapia
fingerlings per square meter,

RESUMEN

Policultivo de hibridos machos de tilapia a bajas densidades
de Macrobrachium rosenbergii

En 6 estanques de tierra de 700 m.? cada uno se sembraron alevines
machos hibridos de 28 g. de Tilapia nilotica hembra X T, hornorum macho,
a razén de 0.4 peces/m.?. Estos mismos estangues se sembraron (en du-
plicado) 6 dias después, con 0.5, 1.0, é 1.5 camarones ( Macrobrachivm ros-
enbergii) juveniles de 2 g. por m.%, respectivamente. Inicialmente, se les
suministré alimente en perdigones que contenian 32% de proteina a 2,.5%
de la biomasa de pezx que se disminuyé diariaomente hasta 1.4% al
momento de la cosecha. Para la densidad baja, mediana y alta, respec-
tivamente, la produccién media de camarones al cabo de 20 semanas fue
de 171, 243 y 350 kg./ha. y de 1404, 1450 y 1356 kg./ha. de tilapia por
hectérea. A esas mismas densidades, 84.4, 87.7, y 85.4% de los camarones
pesaron 30 g. o mas, mienfras gue 75.0, 67.5 y 71.3%, respectivamente,
pesaron 40 g. o mas al cosechar,
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