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aBstract

This study describes the weight vs. carapace length relationship and 
provides the total and monthly condition factor values for populations 
of Macrobrachium jelskii (Miers, 1977) and M. brasiliense (Heller, 1868) 
occurring in southeastern Brazil. Th e biological characteristics were compared 
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and related to the climatic environmental factors between the two areas. Our investigation sampled M. jelskii 
from the Barra Mansa Dam, Mendonça, SP, a semilotic environment with greater resilience than the Talhadinho 
Stream, Talhado, SP, a lotic environment where specimens of M. brasiliense were captured. Individuals were 
classified according to sex and measured at the carapace length (CL) and weighed (WE). The relationship WE/
CL was analyzed by dispersion diagrams of the empirical points, which were set to the power function (WE = 
a.CLb). Values of the mean condition factor were compared monthly. In total, 1493 individuals of M. jelskii and 
843 individuals of M. brasiliense were captured. Analyses of the constant allometry revealed that both sexes of M. 
jelskii, as well as females of M. brasiliense grow proportionately more in size than weight. The results concerning 
the morphometric aspects studied in both species suggest an association with the reproductive processes. 

Key words

Caridea, ecology, growth, limnology, reproduction, São Paulo State.

IntroductIon

The genus Macrobrachium Spence Bate, 1868 are 
distributed worldwide in tropical and subtropical 
waters (De Grave and Fransen, 2011; Pileggi and 
Mantelatto, 2012). In Brazil, this genus includes 
19 species (Mantelatto et al., 2016), besides some 
introduced species, such as Macrobrachium rosenbergii 
(de Man, 1979) (New and Valenti, 2000; Melo, 2003). 
Some of the main species are used in shrimp farming, 
such as M. rosenbergii and Macrobrachium amazonicum 
(Heller, 1862), which are extensively studied for 
cultivation projects (Freire et al., 2012; David et al., 
2016). Due to phenotypic plasticity, species of this 
genus occur in different types of environments, from 
estuarine to lotic and semi-lotic freshwater ecosystems 
(Pantaleão et al., 2012; Nobrega et al., 2014).

Macrobrachium jelskii (Miers, 1877), known as 
“ghost” shrimp, is a species endemic to South America 
that despite having a wide distribution is considered 
exotic in the state of São Paulo (Magalhães et al., 2005). 
This species has been used as fishing baits and serves 
as a food source for the riverine population. Also, this 
prawns plays a significant role in the food chain in 
limnic environments (Cirilo et al., 2011). These prawns 
are trophic generalists concerning the environment in 
which they inhabit (Montoya, 2003). They can be found 
in aggregate distribution in semilotic environments 
with dark water and low riparian vegetation, and also 
in lower density in lotic environments with clear and 
faster-moving water (Melo, 2003). Macrobrachium 
brasiliense (Heller, 1862) is native to South America 
and has a wide geographic distribution. The species is 
typical in lotic environments with abundant riparian 

vegetation and muddy-bottom waters (García-Dávila et 
al., 2000; Vásquez et al., 2000), and it inhabits shallow 
streams up to one meter deep (Mantelatto and Barbosa, 
2005; Pereira and Chacur, 2011).

Some biological features of these two species are 
distinct, possibly due to ecological differences in the 
habitats where they live. According to Barros-Alves et 
al. (2012), M. jelskii exhibits a continuous breeding 
process, with females reaching larger sizes than males. In 
the Southeast and Midwest of Brazil, the reproductive 
period of M. brasiliense is restricted to the spring, with 
females smaller than males (Mantelatto and Barbosa, 
2005; Pereira and Chacur, 2011).

These differences are considerably more striking in 
the species morphology, especially in males. The size of 
the second pair of pereiopods is similar between sexes 
in M. jelskii, whereas in M. brasiliense the same structure 
is pronounced and considerably larger in males when 
compared to females (Melo, 2003).

In fish and crustaceans species, the adaptation to 
environments can be verified by the condition factor 
(Rocha et al., 2015). This value is obtained by the 
weight gain/length gain ratio, which indicates the 
general welfare of the animal (Rodrigues et al., 1988; 
Susanto and Irnawati, 2014). The condition factor is 
related to a complex interaction of endogenous factors 
(Gopal et al., 2010), such as physiological, metabolic, 
hormonal, and genetic load processes (Gautam et 
al., 2014). The mechanisms mentioned above are 
modulated by exogenous factors, such as temperature, 
photoperiod, rainfall, salinity, availability/quality of 
food and population density (Araújo and Lira, 2012; 
Gautam et al., 2014). Furthermore, such analysis may 
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reveal some reproductive traits of the species, such as 
spawning periods and gonadal maturation (Pinheiro 
and Taddei, 2005).

The present work describes the weight/length 
relationship and presents the total and the monthly 
condition factor for the prawn species M. jelskii and 
M. brasiliense. Moreover, this study compares the 
biological characteristics between both species in two 
locations with different environments on the Planalto 
Ocidental (Western Plateau) of the São Paulo State.

MaterIal and Methods

Sampling was performed in two different regions 
located in the Western Plateau of São Paulo, Brazil. 
According to the Köppen classification (Peel et al., 
2007), this area presents the AW climate type, which 
is characterized by summer ( January to March) 
presenting rainfall and high temperatures, and 
winter ( July to September) presenting dry and warm 
temperatures.

Individuals of M. jelskii were sampled monthly 
from October 1999 to September 2000, in the Barra 
Mansa Dam, municipality of Mendonça, São Paulo 
State (21º14’27”S 49º56’28”W). The damming of 
Borá and Cubatão rivers, tributaries of the Tiete River, 

forms an artificial lake with a drainage area of 13,395 
km2 and exhibits a semilotic environment (Esteves, 
1988). The author describes artificial dams as artificial 
barriers that create environmental settings, whose 
characteristics are intermediate between typical lotic 
and lentic systems.

Individuals of M. brasiliense were collected 
monthly from October 2001 to September 2002, in 
the Talhadinho Stream, municipality of Talhado, São 
Paulo State (20º47’07”S 49º20’35”W) (Fig. 1). The 
Talhadinho Stream is an affluent of the Turvo River, 
which is approximately 17 km long and features a lotic 
environment. This stream is up to one meter deep 
and shows a muddy substrate across its course, with 
interspersed rocks and branches, and heavy silting.

Sampling effort lasted 3 hours at each locality, in 
each month, with the presence of 3 collectors, and 
individuals were captured using sieves (2 mm mesh 
size). Specimens of M. jelskii were captured under 
the sub-aquatic vegetation, while individuals of M. 
brasiliense were captured from the marginal habitats 
provided by the overhanging marginal vegetation. All 
the collected material was placed in labeled plastic 
bags and then transported to the laboratory where it 
remained under refrigeration.

Figure 1. Sampling locations of specimens collected in São Paulo State, Brazil. A, Macrobrachium jelskii (Miers, 1877) collected in 
Mendonça; B, M. brasiliense (Heller, 1862) collected in Talhado.



Taddei et al.

4

Biological characteristics of Macrobrachium spp.

Diagramação e XML SciELO Publishing Schema: www.editoraletra1.com

Nauplius, 25: 2017022

The specimens of M. jelskii were identified by 
the presence of an almost straight rostrum over the 
orbits, with the distal edge slightly curved upward, 
and particularly by the inner pair of telson spine 
overreaching the distal margin of telson (Magalhães et 
al., 2005). Macrobrachium brasiliense exhibits a straight 
rostrum reaching just beyond the eyestalk, with the 
first two teeth of the rostrum dorsal region located 
behind the eye socket (Melo, 2003).

Individuals were classified according to sex and 
identified by the presence (male) or absence (female) 
of the appendix masculina on the second pair of 
pleopods (Valenti, 1998). All specimens smaller than 
the smallest male (presence of an appendix masculina) 
were classified as undifferentiated juveniles (UJ), and 
they were not used in the analysis. Individuals with 
carapace length (CL) equal to or greater than that 
estimated for morphological sexual maturity were 
considered adults. In a study performed with the same 
populations of the present study (Taddei, 2006), the 
size for morphological sexual maturity of M. jelskii 
was established in 5.8 mm for males and 6.1 mm for 
females; for M. brasiliense, values were 10.9 mm and 
16.6 mm for males and females, respectively.

Females whose abdomen presented eggs attached to 
the pleopods from the second abdominal somite were 
designated as ovigerous. The ratios of these ovigerous 
females were calculated according to the total number 
of females (ovigerous and non-ovigerous females) 
collected monthly.

Individuals were measured to the carapace length 
(CL), which corresponds to the distance from the 
posterior edge of orbit to the midpoint of the carapace 
posterior margin, using a digital caliper (0.01 mm). 
A precision scale (0.01 g) was used to obtain the wet 
weight (WE). Specimens with damaged carapace, 
missing or incomplete appendices, or in pre-molt 
stages or recently molted, were discarded from the 
analyses since these are factors that hamper the correct 
measurement.

The normality of the variables in each assay was 
verified using the Shapiro-Wilk test (p = 0.05). A 
regression analysis of males and non-ovigerous females 
was performed for the description of the weight (WE) 
vs. carapace length (CL). Then, data was set to the 
power function (WE = a.CLb), where the weight (WE) 
was considered as thought of as the dependent variable 

and the carapace length (CL) as the independent 
variable. After data linearization, the b allometric 
constant value calculated for the biometric relationship 
of males and females was tested by formulating the null 
hypothesis (H0: b = 3) using the Student’s t-test (p = 
0.05), corresponding to an isometry, if b = 3; positive 
allometric, if b > 3; and negative, if b < 3.

The condition factor a for every individual of each 
sex was estimated by the power function modified, 
i.e., a = WE/CLb, where b is the value obtained in 
the WE/CL relation of all individuals of the sex 
investigated (Okon and Sikoki, 2014). The monthly 
values were calculated for each sex separately and then 
compared using the analysis of variance (ANOVA) and 
the Tukey a posteriori comparison test (Zar, 2010). 
Such procedure verifies possible peak patterns and 
reductions in the condition factor in the species annual 
cycle.

Data on the abiotic factors, such as rainfall and 
temperature, was obtained at the Regional Agricultural 
Division (Divisão Regional Agrícola – DIRA) of each 
region. The relationship between these factors and 
the monthly values of the male and female condition 
factor were evaluated separately by Pearson’s correlation 
coefficient. This test was also employed to investigate 
the association of the female condition factors of each 
species, with the monthly ratio of ovigerous females.

results

In total, 1,496 individuals of M. jelskii (3 
undifferentiated juveniles, 513 males, 902 non-
ovigeorus females, and 78 ovigerous females – 
Tab. 1) and 885 individuals of M. brasiliense (42 
undifferentiated juveniles, 342 males, 495 females and 
6 ovigerous females – Tab. 2) were captured. Monthly 
ratios of the collected females of both species are shown 
in Fig. 2.

The allometric coefficient values of (b) showed 
different sexual patterns for each species. The females 
of M. jelskii presented greater allometric coefficient 
value when compared to males. The males of M. 
brasiliense exhibited higher values when compared to 
females (t-test, p < 0.05). The isometric/allometric 
conditions for each sex of each species are shown in 
Tab. 3. Regarding the condition factor (a), there were 
also differences between species. The variation among 
females of M. jelskii was higher when compared to males 
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Table 2. Size-class distribution of demographic groups of Macrobrachium brasiliense (Heller, 1862) sampled in the Talhadinho 
Stream, Talhado, São Paulo State, Brazil (October 2001 to September 2002).

Size-class   
(CL mm)

UJ Males
Females

Total
NO OF

0 -| 2 3 3
2 -| 4 39 39
4 -| 6 69 151 220
6 -| 8 85 163 248

8 -| 10 69 106 175
10 -| 12 58 49 107
12 -| 14 33 6 39
14 -| 16 10 12 3 25
16 -| 18 12 8 3 23
18 -| 20 3 3
20 -| 22 1 1
22 -| 24 2 2

Total 42 342 495 6 885

Note: UJ = undifferentiated juveniles; NO = non-ovigerous females; OF = ovigerous females; CL = carapace length. 

Figure 2. Monthly percentage of ovigerous and total females (ovigerous + non-ovigeorus) for the species. MJ = Macrobrachium 
jelskii (Miers, 1877) and MB = M. brasiliense (Heller, 1868) collected in the Barra Mansa Dam, Mendonça, São Paulo (October/1999 
to September/2000) and Talhadinho Stream, Talhado, São Paulo (October/2001 to September/2002), respectively.

Table 1. Size-class distribution of demographic groups of Macrobrachium jelskii (Miers, 1877) sampled in the Barra Mansa Dam, 
Mendonça, São Paulo State, Brazil (October 1999 to September 2000).

Size-class 
(CL mm) UJ Males

Females
Total

NO OF
3 -| 4 3 3
4 -| 5 33 51 84
5 -| 6 187 155 342
6 -| 7 114 294 408
7 -| 8 81 177 12 270
8 -| 9 49 112 17 178

9 -| 10 28 74 28 130
10 -| 11 9 27 15 51
11 -| 12 7 8 4 19
12 -| 13 5 4 2 11

Total 3 513 902 78 1496

Note: UJ = undifferentiated juveniles; NO = non-ovigerous females; OF = ovigerous females; CL = carapace length. 
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(t-test, p < 0.05), despite of the condition factor did 
not differ significantly between sexes in M. brasiliense 
(t-test, p > 0.05). The linearized equations for both 
sexes of each species and the respective analyses of 
the constants are shown in Tab. 4.

Macrobrachium jelskii
The mean size obtained for males was 6.76 ± 2.05 

mm (CL), and did not differ significantly from females, 
whose values were 6.89 ± 1.62 mm (CL) (t-test, p > 
0.05). The mean weight (WE) of males was 0.31 ± 0.13 
g and was statistically different from the data obtained 
for the females: 0.37 ± 0.19 g (t-test, p < 0.05).

The WE and CL variables were positively correlated. 
The model proposed for adjusting the ratio for both 
sexes showed the determination coefficient with 
considerable values (R2 = 0.89 and 0.88 for males and 

females, respectively). The equations for each sex are 
shown separately in Figs. 3 and 4, and both exhibited 
negative allometric values, 1.61 and 2.16, respectively 
(Tab. 3).

The mean condition factor obtained for males 
(0.0133) was significantly lower than that for females 
(0.0543) (t-test, p < 0.05). The analyses of monthly 
variances of the condition factor in males did not show 
statistically significant differences (p > 0.05, r = 0.338). 
Females presented the highest values in June/2000 
(0.7862) and the lowest (0.2667) in November /1999 
(Fig. 5).

The condition factor values of males did not show 
any correlation with temperature and rainfall. Also, the 
condition factor values of females did not correlated 
with temperature (p > 0.05) (Fig. 6) and were not 
associated with ovigerous female ratio (p > 0.05).

Table 3. Results of the allometric analysis of the weight (WE) vs. carapace length (CL) relationship for Macrobrachium jelskii (Miers, 
1877) sampled in the Barra Mansa Dam, Mendonça (October 1999 to September 2000) and Macrobrachium brasiliense (Heller, 
1868) sampled in the Talhadinho Stream, Talhado (October 2001 to September 2002), both localities in the São Paulo State, Brazil.

Macrobrachium  jelskii Macrobrachium  brasiliense

Factor
(Group)

N b r2 T
(b=3)

allometry N b r2 T
(b=3)

allometry

Males 513 1.61 0.89 98.4 - 342 3.08 0.89 98.4 Ø
Females 902 2.16 0.84 48.41 - 495 2.64 0.84 48.41 -

Note: N = number of specimens; b = slope; r2 = determination coefficient; T = statistical values (p < 0.001); allometry = - negative, Ø isometry.

Table 4. Linearized equations for the relationship of weight (WE) vs. carapace length (CL) for all individuals of the species Macrobrachium 
jelskii (Miers, 1877) sampled in the Barra Mansa Dam, Mendonça, São Paulo (October/1999 to September/2000) and Macrobrachium 
brasiliense (Heller, 1868) sampled in the Talhadinho Stream, Talhado (October 2001 to September 2002), both localities in the São Paulo 
State, Brazil.

Species Sex Equation N r2

M.  jelskii
M lnWE = -4.31*+1.61*lnCL 513 0.89
F lnWE = -5.3+2.16 lnCL 902 0.84

M. brasiliense
M lnWE = -7.41+3.08*lnCL 342 0.93
F lnWE = -6.31+2.64 lnCL 495 0.97

Note: N = number of specimens; r2 = determination coefficient; * Value statistically divergent from that obtained for females (t-test, 
p <0.05); M = male; F = female.

Macrobrachium brasiliense 
The mean size obtained for males of this species was 

10.71 ± 4.12 mm (CL), significantly higher than those 
found for females, i.e., 8.76 ± 3.83 mm (CL) (t-test, p 
< 0.05). The mean weight (WE) of males was 1.23 ± 
0.92 g and diverged from the females, which presented 
0.65 ± 0.56 g  (t-test, p < 0.05).

The WE and CL variables also showed a 
positive correlation with significant determination 
coefficients (R2) in males and females (0.93 and 0.97, 
respectively).  Figs. 7 and 8 show equations for males 
and females, respectively. Males presented isometry 
in the relationship (b = 3.08), while females exhibited 
negative allometry (b = 2.64) (Tab. 3).
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Figure 5. Macrobrachium jelskii (Miers, 1877). Average of the 
monthly condition factor of males and females collected in the 
Barra Mansa Dam, Mendonça, São Paulo (October/1999 to 
September/2000). Same letter in common indicates no significant 
difference in post-hoc Tukey test (p > 0.05). * No significant 
differences were observed in the monthly averages of males 
(ANOVA, p> 0.05).

Figure 6. Macrobrachium jelskii (Miers, 1877). Relationship 
between monthly condition factor average of females of the 
species and monthly average temperature of the Barra Mansa 
Dam, Mendonça, São Paulo (October/1999 to September/2000).

Figure 3. Macrobrachium jelskii (Miers, 1877). Dispersion of 
empirical points of the WE vs. CL relationship for males and 
adjustment to the power function. Specimens were collected in 
the Barra Mansa Dam, Mendonça, São Paulo (October/1999 to 
September/2000).

The mean condition factor obtained for males was 
0.038837 ± 0.0094, which was significantly different 
when compared to the females, which presented 
0.02787 ± 0.004623 (t-test, p < 0.05). The analysis of 
monthly variations of the condition factor in males 
showed no statistically significant differences (t-test, 
p > 0.05). For females, the highest monthly condition 
factor (0.054033) was obtained in December (2001) 
and the lowest (0.013493) in March (2002) (Fig. 9). 
The monthly condition factor values of males and 
females exhibited no relationship, either with the 
investigated abiotic factors (p > 0.05) or the ovigerous 
female ratio (p > 0.05).

dIscussIon

The increase in weight observed in the present 
study for M. jelskii and M. brasiliense is similar to 
the pattern previously observed in other decapod 
crustaceans, which varies from 2 to 4 (Hartnoll, 1982). 
The adjustment of the empirical points to the power 
function showed statistically significant results (R2). 
The analysis of the allometric constant of this equation 
revealed that both sexes in M. jelskii and females of M. 
brasiliense exhibit the constant value b smaller than 
3. This characteristic is common in species of this 
genus, such as Macrobrachium acanthurus (Wiegmann, 
1836), Macrobrachium potiuna (Müller, 1880), and M. 

Figure 4. Macrobrachium jelskii (Miers, 1877). Dispersion of 
empirical points of the WE vs. CL relationship for females and 
adjustment to the power function. Specimens were collected in 
the Barra Mansa Dam, Mendonça, São Paulo (October/1999 to 
September/2000).
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amazonicum (Valenti et al., 1989; Souza and Fontoura, 
1995; Silva et al., 2007; Nobrega et al., 2014). The 
males of M. brasiliense showed isometric growth for 
the variables analyzed, indicating the proportional 
increase between size and weight.

Variations in allometry of decapod crustaceans 
can result from differentiated diet, increased feed 
conversion ratio, or increase in the weight of males 
after maturity (Bliss, 1983; Sagi and Khalaila, 2001). 
The androgenic gland, functional in adult males, 
promotes the gonadal development even if individuals 
are not in the reproductive period, thus increasing 
the weight and, consequently, the condition factor. 
In crustaceans, the body growth occurs by successive 
molts dependent upon physiological aspects regulated 
by abiotic factors, such as photoperiod, temperature, 
and rainfall (Hartnoll, 1982).

Compared to lotic environments, dammed 
areas exhibit higher resilience (Robertson, 2000), 
which allows M. jelskii to present continuous 
reproductive periods. The greatest changes in the 
stream environmental conditions, in which M. 
brasiliense inhabits, favor reproduction only in the 
period of greatest rainfall. Probably, at this time, the 
allochthonous detritus provides food to the larvae 
(Bentes et al., 2011).

In general, gonadal development is the most 
significant biological characteristic of the weight 
in decapod crustaceans, as highlighted by Susanto 
and Irnawati (2014) for Thalamita crenata (Latreille, 

1829) of the Portunidae family. This development 
occurs markedly in adult females, whose ovaries can 
exceed almost three times the weight of male testes 
of Dilocarcinus pagei Stimpson, 1861, a freshwater 
Brachyura (Pinheiro and Taddei, 2005). Differences 
are even greater in freshwater prawns of family 
Palaemonidae, due to the production of large amounts 
of vitellus (Parker, 1992), a feed source crucial to the 
survival of larvae in the early stages (Meireles et al., 
2013).

Females of M. jelskii exhibited higher values of the 
allometric constant when compared to males, which is 
probably related to the presence of developed gonads 

Figure 7. Macrobrachium brasiliense (Heller, 1877). Dispersion 
of empirical points of the WE vs. CL relationship for males and 
adjustment to the power function. Specimens were collected in 
the Talhadinho Stream, Talhado, São Paulo (October/2001 to 
September/2002).

Figure 8. Macrobrachium brasiliense (Heller, 1877). Dispersion 
of empirical points of the WE vs. CL relationship for females and 
adjustment to the power function. Specimens were collected in 
the Talhadinho Stream, Talhado, São Paulo (October/2001 to 
September/2002).

Figure 9. Macrobrachium brasiliense (Heller, 1868). Average of 
the monthly condition factor for males and females collected in 
the Talhadinho Stream, Talhado, São Paulo (October/2001 to 
September/2002). Same letter in common indicates no significant 
difference in post-hoc Tukey test (p > 0.05). * No significant 
differences were observed in the monthly averages for the males 
(ANOVA, p > 0.05).
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during most part of the year. Such data are in agreement 
with the highest values of the condition factor, which 
were recorded during the months when the numbers 
of adult females with mature gonads were significantly 
greater than the number of males.

Continuous reproduction is typical of M. jelskii (see 
Barros-Alves et al., 2012). This species exhibits lower 
average body size than M. brasiliense, so the difference 
in the condition factor of individuals with developed 
gonads is more representative, as evidenced by the 
significant variations in the monthly values throughout 
the year.

Males of M. jelskii may be favored by the greater 
body growth over weight increase. The higher number 
of males able for reproduction in a shorter time period 
allows a greater transfer of gametes and so be more 
advantageous for the species. According to Bauer 
(2004), shrimp species distributed in clusters present 
a “pure search” mating behavior, in which there are 
neither agonistic interactions between males nor 
courting of females. In this type of behavior, the 
gametes are transferred to several females, which can 
explain the sex ratio skewed toward females in the 
population of this species, observed in this study and 
substantiated by Barros-Alves et al. (2012). Another 
hypothesis for the sex ratio found for M. jelskii is 
possibly the different spatial distribution between 
sexes in large dammed water bodies.

The highest growth rate found for males of M. jelksii 
corroborated with the smaller size found for this sex. 
Analyses of crustacean growth (Davanso et al., 2013; 
Taddei et al., 2015) showed that individuals with the 
highest growth rate reach the smaller maximum size, as 
evidenced by the equation that estimates these variables 
(see Bertalanffy, 1938).

The monthly analysis of the condition factor of 
males indicated a lower value in November/1999, 
when the highest ratio of ovigerous females occurred. 
The presence of a greater number of females at that 
time can explain this result and may be also related 
with the highest values of the male condition factor. 
These values resulted from the influence of the weight 
of the gonads developed in the reproduction period.

Males of M. brasiliense increase in weight 
proportionately greater than females. The different 
increase in weight between sexes is related to the 
larger body size and larger chelipeds in males (Boschi, 

1974; Pantaleão et al., 2014), as well as the gonadal 
development in adults over an extended period, and 
the slower growth rate when compared to females, as 
explained for M. jelskii. Additionally, females of M. 
brasiliense develop gonads only one period of the year, 
which reduces their weight and results in a negative 
allometric growth (Taddei, 2006).

Analyses of the monthly condition factor in M. 
brasiliense showed a similar pattern for both sexes. The 
reproductive period (October to January) probably 
influenced the higher values of the condition factor 
because of the increased gonad development occurred 
in this time. The lowest condition factor value (March) 
occurred exactly in the month following the end of 
the reproduction season. The subsequent months are 
marked by the reorganization of the gonads (Barbieri 
and Verani, 1987). The reorganization of the gonadal 
cycles is slow, probably due to the need for large 
amounts of necessary nutrients throughout the process.

The results found in the present study suggest 
that the weight and, consequently, its relationship 
with the size and condition of both species are 
related to reproduction. The key factor investigated is 
endogenous, i.e., the reproductive organs, particularly 
the female gonads, constitute one of the most critical 
components that influence shrimp total weight.

The results obtained for the morphometric aspects 
investigated in both species also suggest an association 
with the reproductive processes. Gonadal development, 
especially vitellogenesis, increases the shrimp weight 
(in females), so the reproductive period may be a 
response to the endogenous factors that trigger the 
weight gain in the individual. Moreover, the molting 
process must also be considered in the weight gain, 
given that depending on the molting stage, individuals 
may lose or gain water and thus influence the weight. In 
this sense, more detailed studies should be conducted to 
evaluate which are the factors modulating this process 
of weight growth in caridean freshwater shrimps.
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