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ABSTRACT

In Brazil, studies with native freshwater prawn species were discontinued due to great importance of
Macrobrachium rosenbergii. Therefore, it is hecessary to continue investigations about our species, in
order to develop technology adequate to our reality and in afuture allow prawn farmers to culture other
species. The aim of this study was to determine the fecundity and fertility of Macrobrachium amazonicum
captured monthly from June 1999 to June 2001 from Jaguaribe River, Itaicaba, Ceard, Brazil. Prawns
were collected using fishing net and transferred at Biological Science Laboratory, Ceara State University
(Fortaleza, Cearg, Brazil). Among the ovigerous M. amazonicum females, 60 were randomly selected
to determine fecundity. The eggs adhered to the pleopods were taken out and they were then placed
in a Gilson solution, and then stored in acohol 70%. Individual fecundity was determined from the total
€gg counting, using a stereoscopic microscope. To determine fertility, ovigerous M. amazonicum females
were stored in individual 10 L-glass tanks maintained under strong aeration. After the hatching, the larvae
were siphoned and counted. The data referring to total length and weight of all the females, storage date,
coloration and number of eggs, weight and coloration of gonad and number of hatched larvae were noted.
With respect to average fecundity (F) by length classes, the lowest and highest number of eggs observed
was 696 and 1,554, respectively. As for fecundity by weight classes, the lowest number of eggs observed
was 760 and the highest, 1,690. The highest number of eggs observed individually per hatching was
2,193. Average fecundity/total length (L) and average fecundity/total weight (W) may be expressed by
alinear relationship. The adjusted equations are: F =—-411.6 + 203.1 L (p < 0.0001) and F = 566.4 +
157.3 W (p < 0.0001), respectively. In the analysis of average fertility (N) per length classes, the lowest
and highest number of larvae observed was 374 and 1,301, respectively. With respect to fertility per
weight classes, the lowest number of larvae was 581 and the highest, 1,391. In this work, the maximum
number of larvae observed per hatching for females kept in laboratory was 2,594. Average fertility/total
length and average fertility/total weight may be expressed by alinear relationship. The adjusted equations
are: N = -1042.7 + 264.9 L (p < 0.0002); N = 384.1 + 160.3 W (p < 0.003). From these results we
can deduced that fecundity and fertility of M. amazonicum are lower than ones commercia species, never-
theless it can be captured during all year long. The number of captured prawns was large in the months
whose level of water was low; the inverse was observed in the months that the river was with a high
volume of water.
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RESUMO

Fecundidade e fertilidade de Macrobrachium amazonicum (Crustacea, Palaemonidae)

No Brasil, 0s estudos com espécies nativas de camarfes de agua doce foram interrompidos em decorréncia
da importacéo de Macrobrachium rosenbergii. Entretanto, é necessario continuar as investigactes com
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nossas espécies, com o objetivo de desenvolver tecnologia adequada a nossa realidade e, em um futuro
préximo, de permitir aos carcinicultores outras opgdes para cultivo. O objetivo deste estudo foi determinar
afecundidade e afertilidade de Macrobrachium amazonicum, capturado mensalmente de junho de 1999
a junho de 2001, no Rio Jaguaribe, em ltaicaba, Ceara, Brasil. Apds a coleta, os camarfes foram
transportados para o Laboratério de Ciéncias Bioldgicas, na Universidade Estadual do Ceara (Fortaleza,
Ceara, Brasil). Foram selecionadas, aleatoriamente, 60 fémeas ovigeras para a determinacdo da
fecundidade. Os ovos aderidos aos pledpodes foram retirados, colocados em Solucéo de Gilson e estocados
em alcool 70%. A fecundidade individual foi determinada a partir da contagem total dos ovos de cada
fémea. Paradeterminar afertilidade, fémeas ovigeras de M. amazonicum foram estocadas individua mente
em aquarios de vidro de 10 L. Ap6s a eclosdo, as larvas foram sifonadas e contadas. Os dados referentes
ao comprimento e peso total de todas as fémeas, a data de estocagem, a coloragdo e nimero de ovos,
a0 peso e coloracdo das gbnadas e ao nimero de larvas eclodidas foram registrados. O menor e 0 maior
nimero de ovos observados por classes de comprimento foram de 696 e 1.554, respectivamente. Para
a fecundidade por classes de peso, 0 menor nimero de ovos observados foi de 760 e o maior, de 1.690.
O nimero mais elevado de ovos observados individual mente por desovafoi 2.193. Fecundidade média/
comprimento total (L) e fecundidade média/peso total (W) podem ser expressas por relacdo linear. As
equaces gjustadas sdo F =—411,6 + 203,1 L (p < 0,0001) and F = 566,4 + 157,3 W (p < 0,0001), respec-
tivamente. Na andise dafertilidade (N) por classes de comprimento, 0 menor e 0 maior nimero de larvas
observados foram 374 e 1.301, respectivamente. Quanto a fertilidade por classes de peso, 0 menor nimero
de larvas foi de 401 e o maior, de 1.231. Neste trabalho, o nimero méximo de larvas observado por
desova para fémeas mantidas em laboratdrio foi de 2.594. Fertilidade média/comprimento total e fertilidade
média/peso total podem ser expressos por relacdo linear. As equactes ajustadas sdo: N = —1042,7 + 264,9
L (p <0,0002); N =384,1 + 160,3 W (p < 0,003). A partir desses resultados, podemos deduzir que M.
amazonicum apresenta menor fecundidade e fertilidade que outras espécies comercializadas, podendo
ser capturado durante todo 0 ano. O nimero de camardes foi variavel, amaior quantidade foi observada
NOS MESES em que O rio apresentou menor nivel, e vice-versa.

Palavras-chave: fecundidade, fertilidade, Macrobrachium amazonicum.

INTRODUCTION

The freshwater prawn farming has already
become in the last years amgjor contributor to global
aquaculture, in terms of quantity and value (New,
2000).

Historically the freshwater prawns production
was 5% of the whole prawn production in the world
(New, 1995). However according to FAQ data (2000),
cited by Vaenti (2002), world production of fresh-
water prawn between 1990 and 2000 increased from
21,000 to 118,500 tons per year, which corresponds
to an increase of about 500%. Although these data
refers only to Macrobrachium rosenbergii, the most
cultivated species in the world, another two species
are becoming increasingly more popular in some Asian
countries, M. malcolmsonii in India and M.
nipponense in China (Kutty et al., 2000).

An specid prawn speciesis considered econo-
mically feasible for farming when it presents some
characteristics such as fast growth rate, easy repro-
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duction in captivity, high fecundity, rusticity, low
aggressiveness, resistance to diseases and com-
mercial value (Coelho et al., 1981; Valenti, 1985).

The freshwater prawn farming is smpler than
saltwater prawn, with lower costs, since the ponds
may be built in small, medium and large size
properties, located on the coast or inland (Amaral
& Neves, 1989; Valenti, 1990).

Freshwater prawns are decapode crustaceans
belonging to the Palaemonidae family. Although they
are dso called prawns astheir satwater counterparts,
they are closer to lobster regarding their evolution,
thus presenting many similarities mainly with respect
to reproduction habits (Jalihal et al., 1993; Valenti,
1996; Pinheiro & Hebling, 1998; Ismaegl & New,
2000). The vast mgjority of freshwater prawn species
of commercid interest belong to the Macrobrachium
genusisfounded in the tropica and subtropicd regions
of theworld (Bowman & Abele, 1982; Chace, 1992).

In Brazil, studies with the three most important
indigenous freshwater prawn species M. acanthurus,
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M. amazonicum and M. carcinus started in the be-
ginning of the 70s, with the objective of developing
a farming technology adequate to our reality
(Cavacanti, 1998). However, these investigations
were discontinued in 1977 due to import of M.
rosenbergii post-larvae, an exatic species with well-
devel oped farming techniques throughout the world
(Vaenti, 1993). Currently, M. rosenbergii is the only
freshwater prawn species used in commercid farming,
since their biology and farming technology are well
known compared to other species (Valenti, 1990).
Therefore, it is hecessary to continue investigations
about occurrence, life cycle, reproduction, growth
and habitat of our native species, in order to develop
technology adequate to our redity, and in anear future
allow prawn farmersto cultivate other species.

From the Brazilian indigenous species, M.
amazonicum s currently preferred for farming, due
to fast growth and easy maintenance in captivity.
Although total growth islessthan for M. acanthurus
and M. carcinus, the species does not present the
aggressiveness characteristic of those, in addition
to being more resistant to diseases and predators
(Lobdo & Rojas, 1991).

M. amazonicum is indigenous in South
America, and can be found in severa rivers of the
continent from Venezuela to Paraguay (Rodriguez,
1980; Romero, 1980; Gamba, 1984). In Brazil, the
species can be found in rivers and lakes of the North,
Northeast and Midwest, which indicates the species
has preference for hot climate regions (Kensey &
Walker, 1982; Bialetzki et al., 1997).

The researches about M. amazonicum have
been developed in the last years with the involvement
of universities, ingtitution of research and agencies
of development. In Parg, Brazil, M. amazonicum
postlarvae of that species are produced in commercia
pounds (Moraes-Riodades & Valenti, 2001).

M. amazonicum was brought from the Amazon
basin in the 40s and introduced by the Fishery
Service from the Departamento Nacional de Obras
Contra as Secas (DNOCYS) in several dams of the
Northeast as forager species for carnivore fishes
(Paiva & Campos, 1995). Due to adaptation and
facility to reproduce in confinement, the species
disseminated throughout the rivers and lakes of the
region, thus becoming an important food source and
reaching wide commercialization in the Northeast
(Valenti, 1985).

According to Lombardi et al. (1996), in Brazil,
population of river banks has subsisted on freshwater

prawn fishing either asfood or bait used for fishing.
The mgority of prawns used in such activities belong
to Macrobrachium genus. Still, according to these
authors, there are several research institutions that
investigate indigenous species to elaborate farming
techniques that in addition to commercia ends aso
help to replace natural stocks.

Most of the work done in Brazil with M.
amazonicum discuss aspects related to biology and
farming techniques of fishing collected mainly in
the Amazon and Northeast regions; among them the
works of Pinto (1977); Coeho et al. (19823, b); Silva
et al. (1982); Vega-Perez (1984); Magalhaes (1985);
Alves (1986); Lobdo et al. (1986); Moreira &
McNamara (1986); Odinetz Collart (1987); Maga-
Ihd@es (1988); Magahdes & Walker (1988); Scaico
& Bragagnoli (1989); Odinetz Collart (19914, b);
Scaico (1992); Odinetz Collart & Maga hdes (1994);
Odinetz Collart & Rabelo (1996) and Porto (1998).
There are also the works of Guest (1979) and Guest
& Durocher (1979) conducted in the US with species
originated from Lima Campos Dam, Ceara, Brazil
to determine life cycle and species tolerance to low
salinity and temperature aiming at introducing the
gpeciesto Texas reservoirs. Among these works, only
Scaico (1992) determined fecundity and fertility of
M. amazonicum females of alake located in Paraiba,
Brazil.

According to Vazzoler (1982); Lob&o et al.
(1985) and Valenti et al. (1989) the knowledge of
species fecundity isimportant to evauate its potential
for commercial farming, as well as an estimation
of reproductive potential and the stock size of natural
population. In addition, it can also be utilized to
determine the minimum number of adults necessary
to maintain the recruitment and egg survival rates
until adulthood.

Santos (1978) defined fecundity as the number
of eggs laid by one female per hatching. However,
Bond & Buckup (1982) defined fecundity as the
number of eggs laid per hatching that was found
to adhere to the femal e pleopods, definition to be
used in the present work.

Lobdo et al. (1986) observed that not al eggs
incubated by one female are viable, and sometimes
the number of hatched larvae may beinferior to the
number of eggs produced. For this reason, it is
important to evaluate female fertility, that is, the
number of larvae produced in the same hatching.

Dueto lack of work about reproductive biology
of M. amazonicum in Ceard state, this work aimed
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at determining fecundity and fertility of this species
and their relationship with anima length and weight.

MATERIAL AND METHODS

Sampling period and local

M. amazonicum were captured monthly from
June 1999 to June 2001, from Jaguaribe River,
Itai caba, Ceara, located above Work Channel dam,
at 200 m altitude and 04°40' 28" S and 37°49' 21" W.

Jaguaribe River is 633 km long and is divided
into three sub-basins. High, Medium and Low
Jaguaribe, thisis 137 km long and flows into the
Atlantic at Aracati town. Contrary to the other two,
this sub-basin is characterized by predominance of
sedimentary soil compared to crystalline (Atlas do
Ceara, 1995).

Sampling material

Prawns were collected by a fisherman using
fishing net and transferred to Biological Science
Laboratory, at Universidade Estadual do Ceara
(LABIO/UECE).

In laboratory, live prawns were placed in 500
L-tanks, equipped with biological filter and plenty
aeration. Dally, at the end of the afternoon, individuas
were fed artificial ration for aguatic organisms at a
ratio of 10% of the biomass of each tank.

The dead prawns were examined and identified
using a stereoscopic microscope. Macrobrachium
species were identified according to classification
proposed by Gomes-Corréa (1977), Holthuis (1952,
1980), Rodriguez (1980) and Williams (1984).

Fecundity determination

Among the ovigerous fema es collected monthly,
60 were randomly selected to determine fecundity.

Using a caliper rule with 0.05 mm precision,
it was determined: abdomen length (L ¢) defined as
the distance between distal extremity of rostrum and
the medium point of posterior part of carapace; the
length of abdomen + telson (La + t) defined asthe
distance between the medium point of supero-an-
terior edge of the first abdomina segment and the
distal extremity of telson. Total length (Lt) was
defined asLc + La+ t. Also, for each individual,
total weight (Wt) was determined using a 0.1 g
precision scale.

From each female, the eggs adhered to the
pleopods were taken out using tweezers and scissors.
Eggs were then placed in a plastic container filled
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with Gilson solution to ease the dissociation and
stored in acohol 70%.

Individua fecundity was determined from the
total egg counting, using a stereoscopic microscope
(10 X) with the help of a plastic camerato facilitate
visualization and counting. The data referring to
length of cephal othoraxes, abdomen, total length
and weight of the females, coloration and number
of eggs, weight and coloration of gonad were noted
in an appropriate form.

To determine average fecundity, femaleswith
eggs were grouped in length (cm) and weight (g)
classes.

Fertility determination

To determine fertility, M. amazonicum ovige-
rous females with eggs were transferred alive from
the sampling place to Biological Science Laboratory
and stored in 500 L -fiberglass boxes equipped with
biological filter and plenty aeration. Daily, prawns
were fed commercia ration at ratio of 10% of the
biomass contained in each box.

Later on, females with eggs were transferred
from the boxes to individual 10 L-glass-fish tanks
maintained under strong aeration. Females were fed
daily with fish and artificial ration for aquatic
organisms. Waste ration and feces were siphoned
daily and the water replaced. In addition, the ge-
neral condition of the females was observed to notice
the occurrence of hatching.

When hatching occurred, the larvae were
attracted to the sidewall of the aguarium using
directed light, since they present positive photo-
tactism. After that, they were siphoned to a con-
tainer filled with water to count the number of
hatched larvae by transferring them with the help
of a pipette to a second recipient. For each female
that hatched, length and weight data were deter-
mined for fecundity analysis.

In aidentical procedure used for fecundity
analysis, datarelated to length of cephalothoraxes,
abdomen + telson total length and weight of the
female, storage date, egg color, hatching date, gonad
color and number of hatched larvae were a so noted
in appropriate form.

From the individual data for fecundity and
fertility, it was determined average fecundity and
fertility for M. amazonicum females by weight and
length classes. The andyzed individua s were grouped
in 0.5 cm length and 0.5 g weight classes. After that,
the relationship between average fecundity — length
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and weight, aswell as average fertility —length and
weight were also determined.

RESULTS

Influence of rain on the sampling collection

In spite of M. amazonicum females have been
caught every month, the amount of prawns captured
from June 1999 to June 2001 was not congtant during
this period. During the months of April and December
2000 and in March 2001, when the river was strongly
affected by the heavy rains in the region, atotal
absence of individuals was observed. Apparently, this
fact may be related with increasing water level due
to rainfall. When the level of the river was lower,
fishing was more abundant and the opposite was
observed when the level was higher and consequently;,
the current stronger.

Average fecundity determination

Average fecundity (F) of M. amazonicum fema-
les, originated from Low Jaguaribe collected between
July 1999 and June 2001, by length and weight classes
can be seenin Tables 1 and 2, respectively.

For all observed length and weight classes,
average fecundity was always higher than average
fertility (Figs. 1 and 2).

With respect to average fecundity by length
classs, the highest and lowest number of eggs obsarved
was 1,554 and 480, respectively. As for fecundity
by weight dasses, the lowest number of eggs observed
was 619 and the highest, 2,128 (Tables 1 and 2).

Average fecundity/total length and average
fecundity/total weight may be expressed by alinear
relationship represented in Figs. 3 and 4, respec-
tively. The adjusted equations are;

F=-411.6+203.1L (p< 0.0001)

F =566.4 + 157.3 W (p < 0.0001)

where F = average fecundity; L = tota length (cm);
and W = total weight (g).

Average fertility determination

Averagefertility (N) of M. amazonicumfemaes,
originated from Low Jaguaribe collected between June
1999 and June 2001, by length and weight classes
can be seenin Tables 1 and 2, respectively.

In the analysis of average fertility per length
classes, the lowest and highest number of larvae
observed was 397 and 1,301, respectively. With

respect to fertility per weight classes, the lowest
number of larvae was 401 and the highest, 1,915
(Tables 1 and 2).

Average fertility/total length and average
fertility/total weight may be expressed by aline-
ar relationship represented in Figs. 5 and 6,
respectively. The adjusted equations are:

N = —1042.7 + 264.9 L (p < 0.0002)

N = 384.1 + 160.3 W (p < 0.003)

where N = average fertility; L = total length (cm);
and W = total weight (g).

DISCUSSION AND CONCLUSION

The fecundity of Macrobrachium prawnsis
very variable. The hightest fecundity in species of
this genus is observed in M. rosenbergii and M.
carcinus, which females can lay between 80,000
and 100,000 eggs in each spawning when they are
fully mature. In the first spawning they can be lay
not more than 5,000 and 20,000 eggs (Ismael & New,
2000). Valenti et al. (1986, 1989) observed M.
acanthurus femal es hatched about 18,000 egg, while
Shokita, cited by Scaico (1992) observed females
with 13,600. Although M. amazonicum captured
in Lower Jaguaribe presents a smaller fecundity than
those species, it presents higher fecundity than M.
shokitai, whose fecundity is lower than 60 eggs, and
M. jelski, M. iheringi, M. borelli, M. potiuna, and
M. australiense, whose absolute fecundity is lower
than 200 eggs (Shokita, cited by Scaico, 1992).

In our study, the highest number of eggs
observed individualy per hatching of M. amazonicum
was 2,193. This result was below the 6,000 eggs per
hatching reported by Coelho et al. (1982b) for M.
amazonicum. However, the results reported in this
work are higher than the values reported by Romero
(1980) and Gamba (1984), who reported 953 and
1,000, respectively. Lobdo et al. (1986) reported 1,344
eggs per hatching for females hatched in laboratory
originating from Belém, Pard, and Porto (1998)
reported a average fecundity of only 114 eggs.

According to Magalhdes (1985), contrary to
larger species, M. amazonicum may have their entire
life cycle restricted to freshwater and present monthly
hatchings. According to Romero, cited by Maga-
Ihdes (1985) and Lobdo et al. (1986) monthly
hatchings may compensate for the lower fecundity,
thus making commercial culture feasible.
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Aver age fecundidade (F) and fertility (N)I)Cllaezgtﬁ classes for Macrobrachium amazonicum.
Length classes Aver age fecundity mlcjjr/?del:a?fs Average fertility (N) I’:I]lé:clbdel:a?;
(cm) (F)
500 55 696 14 - -
550 6.0 695 53 374 05
6.0 6.5 773 123 585 25
6501 7.0 994 218 808 58
700 75 1,139 287 925 50
750 80 1,183 178 1,044 34
800 85 1,287 130 1,284 32
850 9.0 1,377 47 1,301 20
9.00J 95 1,423 10 1,231 12
9.50]10.0 1,554 06 - -
Total 1,066 236
TABLE 2
Average fecundity (F) and fertility (N) by weight classes for Macrobrachium amazonicum.
Weight classes(g) | Aver agtill;()acundity mgwlbdel:a?; Averagefertility (N) mlcjjr/?del:a?fs
150 20 760 99 581 19
200 25 840 182 756 47
250 3.0 1,089 204 805 48
3.00 35 1,183 202 1,027 30
350 4.0 1,185 131 846 18
40101 45 1,270 92 1,136 29
45[1 5.0 1,414 42 1,391 20
500 55 1,277 36 1,180 06
550 6.0 1,293 24 1,145 09
6.0 6.5 1,583 o7 - -
6501 7.0 1,690 08 - -
Total 1,027 226

Braz. J. Biol., 64(3A): 489-500, 2004
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Fig. 3 — Relationship between average fecundity (F) and classes length (L) for M. amazonicum females.
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Maximum fecundity found in this work is
close to results reported in literature. According to
Lobdo et al. (1986), the variations found for
fecundity may be attributed to different conditions
of female maintenance in the laboratory, female
physiological conditions and season, among others.
Graziani et al. (1993) explained that in
Macr obrachium species the fecundity is extreme
associated with the female age, and that it can
increase while the female becomes mature.

The fertility of Macrobrachium prawns is
very variable too. According to New (1990) the
hightest fertility in this genus was observed in M.
rosenbergii whose mature females can produce
80,000 larvae, while M. carcinus, with 70,000 is
the second more fertile female. One other native
specie, M. acanthurus has the fertility lower than
the preceding species, Dugan et al. (1975) and
Hagood & Willis (1975), cited by Graziani et al.
(1993) observed that a female can hatch 10,000
and 14,500 larvae, respectively.

In this work, the maximum number of larvae
observed per hatching for females kept in laboratory
was 2,594, higher than the values reported by Guest
(1979), Guest & Durocher (1979), Lobéo et al.
(1986) and Scaico (1992) who reported 2,200; 565;
1,848 and 1,063 larvae, respectively.

According to Scaico (1992), M. amazonicum
has lower fertility compared to other species of
commercial value, such as M. rosenbergii. This
observation is expected, as shown by the M.
amazonicum fecundity is lower than those others
peciestoo. However, as this specie hatchings monthly
thisfact may compensate for the lower fecundity, thus
making commercia culture feasible too.

Based on our results we can deduced that M.
amazonicum femaes fecundity and fertility are lower
than ones commercia species, nevertheessthey can
be captured during all year long. The number of
captured prawns varied with the level of water in the
river, it observe a large number of animals was
observed in the months whose level of water was low;
the inverse was observed in the months that the river
was with a high volume of water.
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