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

Iheringia, Série Zoologia, 111: e2021003 1

Article

Iheringia
Série Zoologia

Museu de Ciências Naturaiswww.scielo.br/isz
e-ISSN 1678-4766

Iheringia

Natural diet of Macrobrachium brasiliense 
(Crustacea, Decapoda) in a Cerrado stream

Barbara R. F. da Cruz1, Marina C. Cunha1 , Alessandra A. de P. Bueno2  
& Giuliano B. Jacobucci1

1. Instituto de Biologia, Universidade Federal de Uberlândia, Rua Ceará, Bloco 2D, 38400-902 Uberlândia, MG, Brazil  
(babifer9@gmail.com; marina.cunha@ufu.br; jacobucci@ufu.br)

2. Departamento de Ecologia e Conservação, Universidade Federal de Lavras, Campus Universitário, 37200-000 Lavras, MG, Brazil. (alebueno@ufla.br) 

Received 2 September 2020
Accepted 14 January 2021
Published 10 March 2021

DOI 10.1590/1678-4766e2021003

ABSTRACT. Knowledge about the diet of a given species is essential to provide information on the growth and maintenance of populations in a natural 
environment. Macrobrachium brasiliense (Heller, 1862) is a species of freshwater prawn widely distributed in Brazil, being frequent in aquatic environments 
inserted in the Cerrado biome. The aim of this study was to evaluate the natural diet of a population of M. brasiliense, comparing the consumed food 
items according to sex, seasonality and body size of individuals. Monthly collections were carried out between September 2018 and August 2019. 
The individuals collected had their sex identified and the length of the cephalothorax measured. Stomach content was assessed based on the degree of 
repletion, the method of points and the frequency of occurrence. There was a high frequency of plant material in the stomach contents and a smaller but 
significant frequency of aquatic insects. There were no significant differences regarding the diet of males and females and between the dry and rainy 
seasons. It was observed an increase in total insect consumption with the increase in size of males and females of M. brasiliense. A diet preference for 
Trichoptera was recorded in both sampling periods for males and females. The results obtained confirm an omnivorous diet for the species and suggest 
that the composition and proportion of items may vary depending on the size of the individuals and the availability of the items in the environment.

KEYWORDS. Feeding habits, freshwater prawn, Paleomonidae, abiotic factors.

RESUMO. Dieta natural de Macrobrachium brasiliense (Crustacea, Decapoda) em um córrego de Cerrado.O conhecimento acerca da dieta de 
uma determinada espécie é essencial para fornecer informações sobre o crescimento e manutenção das populações em ambiente natural. Macrobrachium 
brasiliense (Heller, 1862) é uma espécie de camarão de água doce com ampla distribuição no Brasil, ocorrendo frequentemente em ambientes aquáticos 
inseridos no bioma Cerrado. O objetivo deste estudo foi avaliar a dieta natural de uma população de M. brasiliense, comparando os itens alimentares 
consumidos em função do sexo, sazonalidade e tamanho corporal dos indivíduos. Foram realizadas coletas mensais entre setembro de 2018 a agosto de 
2019. Os indivíduos coletados tiveram seu sexo identificado e o comprimento do cefalotórax mensurado. O conteúdo estomacal foi avaliado a partir do grau 
de repleção, método de pontos e de frequência de ocorrência. Verificou-se elevada frequência de detrito vegetal no conteúdo estomacal e uma frequência 
menor de insetos aquáticos, porém significativa. Não houve diferenças significativas quanto à dieta de machos e fêmeas e entre as estações seca e chuvosa. 
Foi observado um aumento do consumo total de insetos com aumento de tamanho de machos e fêmeas de M. brasiliense. Uma preferência de dieta por 
Trichoptera foi registrada em ambos os períodos de amostragem para machos e fêmeas.Os resultados obtidos confirmam uma dieta onívora para a espécie 
e sugerem que a composição e a proporção de itens podem variar em função do tamanho dos indivíduos e da disponibilidade dos itens no ambiente.

PALAVRAS-CHAVE. Hábitos alimentares, camarão de água doce, Palaemonidae, fatores abióticos.

In continental aquatic ecosystems, benthic 
communities are constituted by a high diversity of 
invertebrates, including larvae and / or adults of insects, 
molluscs, annelids and crustaceans (Esteves, 2011). Among 
crustaceans, prawns can be dominant in terms of biomass 
in streams and rivers in tropical regions, particularly in 
freshwater environments that have a connection with the 
marine environment (Bauer, 2004). Although the majority 
of prawn species are amphidromic, that is, they depend on the 
estuarine or oceanic environment to complete their life cycle, 
other species, called hololimnetics, develop exclusively in 
freshwater environments (Chace & Hobbs, 1969; Benstead 
et al., 2000; Bauer, 2004).

Freshwater prawns play an important trophic role in the 
aquatic ecosystems in which they occur, because in addition to 
being important consumers, they serve as a food resource for 
reptiles (Borteiro et al., 2009), fishes (Haluch et al., 2009) 
and humans (Odinetz-Collart & Moreira, 1993; Bond-
Buckup et al., 2009). These crustaceans are considered key 
species in the functioning of aquatic ecosystems, as they can 
influence the structuring of benthic communities, as well as in 
ecological processes such as leaf debris degradation (Menge 
et al., 1994). However, its effect depends on the feeding habit 
and the abundance of species present in a given location.

Although most prawns are omnivorous, there is high 
intra and interspecific variability in the composition and 
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relative frequency of the different items present in the diet of 
these decapods (Albertoni et al., 2003; Melo & Nakagaki, 
2013; Sethi et al., 2013). Such variation is due to the type of 
environment in which these animals occur and the availability 
of food resources (Lavajoo et al., 2019).

Currently, about 50 species of freshwater prawns are 
registered in Brazilian waters, distributed in four families 
(Atyidae, Euryrhynchidae, Palaemonidae and Sergestidae) 
(Melo, 2003; Pileggi & Mantelatto, 2012; Costa & 
Simões, 2016; Magalhães et al., 2016a,b; Mantelatto 
et al., 2016a,b).The Palaemonidae family has the largest 
number of representatives in continental waters in Brazil 
and in the world (Holthuis, 1952; Anger, 2013).

The genus Macrobrachium Bate, 1868 is the most 
diverse in this family and occurs in Asia, Africa, Australia 
and the Americas, being currently represented by about 250 
species (Magalhães et al., 2016a; Saengphan et al., 2018; 
Rossi et al., 2020). In South America, the genus has a wide 
distribution and is found in many river basins including the 
Orinoco, Amazon, Paraguay, Paraná and São Francisco River 
basins. According to Anger (2013), it is likely that many 
species have not yet been identified, making the real number 
of neotropical species of Macrobrachium much greater. In 
Brazil, the genus is represented until now by 19 native species 
(De Grave & Fransen, 2011; Pileggi & Mantelatto, 2012; 
Dos Santos et al., 2013; Rossi et al., 2020). 

Macrobrachium brasiliense (Heller, 1862) is a species 
with wide distribution, occurring exclusively in freshwater 
environments of South America, in Venezuela, Colombia, 
Guyana, Suriname, French Guiana, Ecuador, Peru and Brazil 
(Holthuis, 1980; Melo, 2003). In Brazil, the species is 
recorded in the states of Acre, Amapá, Pará, Amazonas, 
Maranhão, Bahia, Mato Grosso, Mato Grosso do Sul, Goiás, 
Bahia, Minas Gerais, São Paulo and Paraná (García-Dávila 
& Magalhães, 2003; Pileggi et al., 2013).

Most of the studies related to M. brasiliense refer to 
species surveys (Magalhães, 2000; Pileggi et al., 2013; 
Santos et al., 2018) and works on population and reproductive 
biology (García-Dávila et al., 2000; Mantelatto & 
Barbosa, 2005; Pereira & Chacur, 2009; Nogueira et 
al., 2019; Oliveira et al., 2019). Investigations regarding the 
diet of this species are very rare (Melo & Nakagaki, 2013).

In central Brazil, the occurrence of M. brasiliense is 
mainly associated with aquatic ecosystems inserted in the 
Cerrado. This biome is currently one of the most impacted 
in Brazil, with aquatic environments altered by erosive 
processes resulting from deforestation of riparian vegetation 
and contamination by different types of pollutants (Klink & 
Machado, 2005). The impact of pasture areas is particularly 
strong in streams because it favors the increase of organic and 
inorganic particulate material, silting up and homogenizing 
of habitats which can reduce diversity of shelter and food 
resources for fishes and macrofauna (Dias & Tejerina-
Garro, 2010; Mesa et al., 2013). Dietary studies in altered 
aquatic environments can offer relevant information about 
the impacts of these anthropic changes on the feeding habits 
of organisms that occur in these environments.

In this context, the objective of this study was to 
evaluate the diet of a population of M. brasiliense occurring 
in a watercourse altered by the removal of riparian vegetation 
and the presence of adjacent pasture areas, located in the 
west of Minas Gerais state, a region of Cerrado domain. 
We tested the following hypotheses: the diet has a lower 
variety of food items in relation to the diet of M. brasiliense 
individuals in more preserved areas; differences of diet are 
expected between seasons, because environmental conditions 
and food availability can change; differences of diet are not 
expected between males and females, because they have 
similar food requirements; differences of diet with size are 
expected, because prawns can have different requirements 
and/or capacities to feed different items during their life cycle.

MATERIAL AND METHODS

Study area. The study was carried out from 
September 2018 to August 2019 in the city of Uberlândia, 
on the Uberlândia - Campo Florido Road, in a tributary of 
the Douradinho stream (Tijuco river basin) (Fig. 1), about 
500 meters from the entrance of Fazenda Água Limpa 
(19°08ʼ24”S, 48°22ʼ44”W), belonging to the Universidade 
Federal de Uberlândia. The stream section sampled had 
degraded riparian vegetation, with a predominance of grasses 
on its banks and pasture land use in its surroundings. The 
climate of the region is of the tropical type AW of Köppen 
(Köppen, 1948), hot and humid, with dry season in winter 
(April to September) and rainy in summer (October to 
March).

Sampling and processing. Monthly samplings of 
Macrobrachium brasiliense were carried out on the banks 
of the stream, in a 50 m long stretch, using a sieve with 3 
mm mesh size. The sieve was dipped under the submerged 
vegetation and leaf litter deposited at the bottom and raised 
with a rapid and upward movement. The movements with 
the sieve were repeated for a period of 30 minutes and all 
prawns found were collected. This period enables sampling 
between 20 to 30 individuals every month.

Before each prawn collection, the physical and 
chemical parameters of the water were measured: surface 
water temperature, pH, conductivity, turbidity, dissolved 
oxygen, and total concentration of dissolved solids (TDS), 
using a multiparameter (Horiba). The water speed was 
measured at the beginning, at the end and at two intermediate 
points of the collection stretch using a digital meter. Water 
parameters were evaluated to characterize stream condition 
in dry and rainy seasons. All samplings were performed in 
the morning, between 9 and 11 a.m.

The captured individuals were immediately placed in 
a thermal box with ice to preserve the stomach contents of the 
individuals and transported to the laboratory. The specimens 
were stored separately in labeled bottles containing 70% 
ethanol until stomach analysis. The cephalothorax length 
(CL) - distance between the posterior margin of the right 
orbit to the midpoint of the posterior margin of the carapace 
- was measured using a caliper with 0.05 mm precision.
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Males and females were identified according to 
the presence or absence of the appendix masculina in the 
endopod of the second pair of pleopods, respectively, from 
a stereomicroscope, following criteria of Mantelatto & 
Barbosa (2005). There was a minimal size that allowed 
observing the male appendage and sex determination. Thus, 
the size of the lowest male individual found, determined 
the minimum size (CL) to verify sex, according to Bauer 
(1989). All specimens smaller than the smallest male were 
considered undetermined sex juveniles. These juveniles were 
not evaluated for diet.

The stomach contents of all males and females 
collected were analyzed, removing the stomachs with the 
aid of scissors and forceps from a cut on the back of the 
cephalothorax. The material contained in the stomachs was 
removed with jets of 70% ethanol using a Pasteur pipette 
and placed in a Petri dish with graph paper at the bottom 
(Bueno & Bond-Buckup, 2004).

Stomach fullness based on the relative amount of food 
in the stomachs was estimated. Stomach content that was not 
identified, due to its high level of digestion, was considered 
as unidentified digested material. The food items found in 
each individual were identified using a key for benthic fauna 
(Mugnai et al., 2010).

To assess the availability of benthic organisms in the 
sampling site, a collection was carried out in the rainy season, 
in February 2019 and another in the dry season, in July 2019. 
Benthic organisms were collected by dragging a D net on 
the stream bed. on both stream banks. The collected material 
was packed in plastic bags, fixed in 10% formaldehyde and 
identified.

In the laboratory, the material was washed in a 0.5 mm 
sieve. Retained benthic organisms were identified at the order 
level, with the aid of a stereomicroscope and an identification 
key (Mugnai et al., 2010) and subsequently quantified.

Data analysis. The data were evaluated for normality 
and homoscedasticity and when necessary appropriately 
transformed to meet the assumptions of parametric tests. 
When data do not meet these assumptions, non-parametric 
tests were used (Zar, 2010). The water physical and chemical 
parameters were compared between the dry (September 2018, 
April to August 2019) and rainy (October 2018 to March 
2019) seasons using t test for parametric data and Wilcoxon 
test for non-parametric data (Zar, 2010).

The degree of fulness was determined visually, 
according to the amount of food present in the stomachs, 
following a six-class scale (Williams, 1981). To quantify 
the food items ingested, they were grouped by frequency of 
occurrence (FO: Williams, 1981, Wear & Haddon, 1987, 
Haefner Júnior, 1990) using the equation FO = si / N 
.100 (where: si = number of stomachs containing item i and 
N = number of individuals sampled) and the point method 
(PM: Branco &Verani, 1997) using a five-degree scale: 
degree1 = < 5% (2.5 points), degree 2 = 5 to 35% (25 points), 
degree 3 = 35 to 65% (50 points), degree 4 = 65 to 95% (75) 
points and degree 5= > 95% (100 points). The number of 
points each item received was attributed according to the 
degree of fullness value by multiplying the number of points 
by an abundance-class value: class 1 = 0.00, class 2 = 0.02, 
class 3 = 0.25, class4 = 0.50, class 5 = 0.75 and class 6 = 1.00. 
The total percentage of points for an item was expressed by 
the formula n∑j = 1(aij / A) . 100 (where: aij = number of points 
of the prey itemi found in the stomachs of the individuals 
examined; A = total number of points for all items; n = total 
number of stomachs examined) (Williams, 1981).

To analyze the relationship between stomach content 
and the size of individuals, a linear regression was performed 
using the Microsoft Excel computer program (version 2019), 
obeying the premises of homogeneity and homoscedasticity 
(Zar, 2010). To compare the degree of fullness between 

Fig. 1. Map of the study area in the western region of Minas Gerais state, Brazil and sampling stretch (1) of Macrobrachium brasiliense (Heller, 1862).
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males and females, t test was used. The Chi-square test was 
used to compare the frequency of occurrence (FO) and the 
absolute frequency of points (MP) of food items consumed 
by males and females between the dry and rainy seasons. 
In these last tests, the RStudio program was used, following 
the procedures described by Zar (2010). For all tests, a 
significance level of p <0.05 was considered.

To identify the possibility of food preference for 
M. brasiliense, the Foraging Rate (FR) was calculated, in 
which values   greater than 1 indicate food preference and 
the Ivlev Electivity Index (Ei), which vary between -1 and 
+1 and values   found between 0 and +1 indicate preference. 
These indexes consider the proportion of the items found in 
the stomachs analyzed and their availability in the natural 
environment, according to the premises of Krebs (1999) and 
the methodology proposed by Bueno & Bond-Buckup (2004). 
Both FR and Ei were calculated by season (dry and rainy).

RESULTS

Only the surface water temperature (t = 3.17; df = 
6.00; p = 0.02) and turbidity (w = 31; p = 0.04) parameters 
showed significant variation between seasons, with higher 
temperature and turbidity in the rainy season (Fig. 2).

A total of 219 individuals of M. brasiliense were 
analyzed, 68 males, with CL ranging from 3.1 mm to 8.0 mm 
and 151 females, with CL ranging from 3.1 mm and 9.3 mm. 
In the dry season, 83 individuals were recorded, of which 
26 had empty stomachs (69.23% females, 30.77% males) 
and 57 had stomach contents (70.18% females; 29.82% 
males). There were no significant differences between males 
(mean +sd: 3.38 + 1.77) and females (mean +sd: 2.91 + 
1.68) in relation to the degree of stomach fullness (t = 1.85; 
df = 217; p = 0.065). In the rainy season, 136 individuals 
were recorded, of which 35 had empty stomachs and 101 
had stomach contents (Tab. I). There were no significant 
differences in the degree of stomach fullness between the 
dry (mean +sd: 2.87 + 1.56) and rainy (mean +sd: 3.46 + 
1.83) seasons (t = 2.48; df = 217; p = 0.09).

Ten items were identified composing the diet of 
M. brasiliense, including: unidentified digested material, 
plant detritus, unidentified insects, Trichoptera, Odonata, 
Coleoptera, Diptera, Ephemeroptera, Plecoptera and sand. 
The item plant detritus was composed by fragments of leaves, 

seeds, sticks and roots. The item unidentified insects included 
wings, antennae, legs and other structures that could not be 
identified at the order level.

The analysis of the absolute frequency of points and 
the frequency of occurrence indicated that the item plant 
detritus was the item most found in the stomachs. However, 
when compared to the total material of animal origin this 
item is no longer predominant (Tabs II, III).

The frequency of food items in the stomachs did not 
vary between males and females in the dry season (FO: χ2 = 
62.5, df = 56, p = 0.26; MP: χ2 =42, df = 36, p = 0.22) and 
the same was observed in the rainy season (FO: χ2 = 70, df = 
63, p = 0.25; MP: χ2 = 90, df = 81, p = 0.23), although only 
females have ingested Ephemeroptera in the dry period and 
Plecoptera in the rainy period (Tab. III).

Considering that there were no differences between the 
proportions of items ingested in the two seasons, individuals 
were grouped and the influence of prawn size (CL) on food 
intake according to sex was analyzed. The linear regression 
lines showed no effect of the size on the consumption of plant 
detritus (Males: F = 1.950; p = 0.172 / Females: F = 2.086; 
p = 0.152), Coleoptera (Females: F = 2.845; p = 0.112) and 
Odonata (Females: F = 3.013. p = 0.104). Linear regressions 
analyses were not performed for the items Coleoptera and 
Odonata in males, as the number of animals that contained 
these items in their stomachs was very low (n <6). Differences 
in the intake of Plecoptera and Ephemeroptera by males and 
females according to size were also not compared, due to 
the low occurrence of these insects in the stomachs (n <4).

An increase was found in the intake of items as a 
function of size for the total of insect items (Males: F = 14.177; 
p = 0.0006; r² = 0.30 / Females: F = 14.322; p = 0.0003; r² = 
0.021) and for Trichoptera (Males: F = 5.116; p = 0.0379; r² = 
0.24 / Females: F = 5.628; p = 0.0218; r² = 0.11) and Diptera 
(Females: F = 8.026; p = 0.0220; r² = 0.50). It was not possible 
to perform linear regression on data referring to the presence 
of Diptera in the male stomachs because n <5 (Fig. 3).

When analyzing the food availability of the 
environment in each season, it was observed that the most 
abundant order, both in the dry and rainy seasons, was Diptera 
(48% dry; 38% rainy), followed by Trichoptera (14% dry; 
8 % rainy) and Coleoptera (12% dry; 23% rainy) (Tab. IV).

Regarding food preferences, both males and females, 
regardless of the season, preferred Trichoptera (Dry season 

Tab. I. Absolute and relative frequency (%) of females and males of Macrobrachium brasiliense (Heller, 1862) with empty stomach and with content, 
sampled in a stream, Uberlândia, Minas Gerais state, Brazil in the dry and rainy seasons.

Sex Season
Empty stomach Stomach with contents

Total
n % N %

Females dry 18 69.23 40 70.18 58

Males dry 8 30.77 17 29.82 25

Total 26 100 57 100 83

Females rainy 19 54.29 74 73.27 93

Males rainy 16 45.71 27 26.73 43

Total 35 100 101 100 136
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Fig. 2. Physical and chemical water parameters (mean +sd) sampled in the stream, Uberlândia, Minas Gerais state, Brazil in the dry and rainy seasons.
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Tab. II. Absolute frequency of points (MP) and relative frequency (FR%) of the items found in the stomachs of Macrobrachium brasiliense (Heller, 
1862) sampled in the stream, Uberlândia, Minas Gerais state, Brazil in the dry and rainy seasons.

Items
Dry Rainy

Males
(MP)

FR
(%)

Females
(MP)

FR
(%)

Males
(MP)

FR
(%)

Females
(MP)

FR
(%)

Digested material 241.00 32.47 750.00 38.85 562.50 32.19 1555.00 30.49

Plant detritus 194.25 26.17 378.00 19.58 441.00 25.24 1323.25 25.95

Unidentified insect 75.50 10.17 176.00 9.12 268.75 15.38 600.50 11.78

Trichoptera 106.55 14.35 293.50 15.20 281.25 16.10 825.50 16.19

Odonata 31.25 4.21 156.25 8.09 25.00 1.43 162.50 3.19

Coleoptera 18.75 2.53 126.00 6.53 50.00 2.86 218.75 4.29

Diptera 68.75 9.26 31.80 1.65 18.75 1.07 100.00 1.96

Ephemeroptera 0.00 0.00 18.75 0.97 31.25 1.79 62.50 1.23

Plecoptera 0.00 0.00 0.00 0.00 0.00 0.00 19.25 0.38

Sand 6.25 0.84 0.00 0.00 68.75 3.93 232.25 4.55

Total 742.30 1930.30 1747.25 5099.50

Tab. III. Frequency of occurrence (FO) of the items found in the stomachs of males and females of Macrobrachium brasiliense (Heller, 1862) sampled 
in the stream, Uberlândia, Minas Gerais state, Brazil in the dry and rainy seasons.

Items
Dry Rainy

Males % Females % Males % Females %

Digested material 14 28 35 34.31 25 32.05 67 28.39

Plantdetritus 13 26 24 23.53 21 26.92 59 25.00

Unidentified insects 5 10 10 9.80 12 15.38 28 11.86

Trichoptera 8 16 14 13.73 11 14.10 37 15.68

Odonata 3 6 7 6.86 1 1.28 9 3.81

Coleoptera 2 4 7 6.86 2 2.56 10 4.24

Diptera 4 8 4 3.92 1 1.28 5 2.12

Ephemeroptera 0 0 1 0.98 2 2.56 3 1.27

Plecoptera 0 0 0 0.00 0 0.00 2 0.85

Sand 1 2 0 0.00 3 3.85 16 6.78

Total 50 100 102 100 78 100 236 100

Tab. IV. Proportion of benthic macroinvertebrates sampled in the environment in the stream, Uberlândia, Minas Gerais state, Brazil in the dry and rainy 
seasons.

Order
Season

Dry Rainy

Coleoptera 11.70% 22.92%

Collembola 2.48% 0.00%

Diptera 48.23% 38.19%

Ephemeroptera 8.16% 6.94%

Hemiptera 3.90% 0.00%

Heteroptera 1.77% 9.03%

Megaloptera 1.77% 0.00%

Odonata 7.80% 11.11%

Plecoptera 0.00% 3.47%

Trichoptera 14.18% 8.33%

- Males: FR = 1.60, Ei = 0.23; Females: FR = 1.94, Ei = 
0.32 / Rainy season - Males: FR = 1.34, Ei = 0.15; Females 
FR = 1.06, Ei = 0.03). In the dry season, the male foraging 

rate data for Odonata were very marginal (*) and almost 
indicated a preference for that insect order (Tab. V).
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Fig. 3. Linear regression between cephalothorax length (CL) and frequency of total insects; Trichoptera (for prawn males and females) and Diptera 
(for prawn females) in the diet of Macrobrachium brasiliense (Heller, 1862) (method of points) (CL, cephalothorax lenght; INSTOT, total insects; F, 
females - grey dots; M, males - black dots).
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DISCUSSION

In the present study, differences in surface water 
temperature and turbidity were found when the two analyzed 
seasons were compared. The increase in temperature and 
water turbidity in the rainy season are usually recorded in 
lotic environments. This happens because of the rainy season 
(from March to October) corresponds to the period of higher 
air temperatures and precipitation, resulting in increase of 
surface water temperature and input of sediment from the 
margins (Guimarães-Souto et al., 2011). However, the 
surface water temperature and turbidity variability were not 
enough to result in differences in food availability of the main 
animal itens and probably also of the plant material to cause 
diet changes between dry and rainy seasons.

The proportion of empty stomachs recorded in 
studies of natural diet of other species of Macrobrachium 
is considerably variable ranging from 2.87% to 99% of the 
stomachs analyzed (Albertoni et al., 2003; Sethi et al., 
2013; Lima et al., 2014; Lavajoo et al., 2019). The values   
obtained in the present study were remarkably similar to those 
recorded by Melo & Nakagaki (2013) which found 28% 
of individuals with empty stomachs. Larger proportions of 
empty stomachs may be related to samplings during periods 
of less activity for the prawns. In the present study, samplings 
were carried out in the morning, and species of the genus 
Macrobrachium seem to have more intense activity at night 
(Melo & Nakagaki, 2013).

In general, decapod crustaceans have an opportunistic 
omnivorous diet and this was confirmed in the present study 
for M. brasiliense. However, the proportion of animal and 
plant material is variable and generally, insect and other 
invertebrates are important components of Macrobrachium 
species diet. This is the case of M. amazonicum (Odinetz-
Collart, 1988), M. acanthurus (Albertoni et al., 2003), 
M. borelli (Collins & Paggi, 1998), M. lar (Sethi et al., 

2013), M. nipponense (Lavajoo et al., 2019) and M. carcinus 
(Lima et al., 2014). For example, Collins & Paggi (1998) 
found a high frequency of dipteran larvae and oligochaetes 
for M. borelli. Albertoni et al. (2003) also recorded a high 
proportion of insects for M. acanthurus. The diet of M. 
brasiliense evaluated by Melo & Nakagaki (2013) included 
a high frequency of occurrence of insects remains particularly 
Chironomidae larvae although algae, Oligochaeta and plant 
fragments were also recorded.

Although there were similarities between the food 
items found in the present study and those mentioned above, 
the quantity and frequency of these items were different. 
This difference may be related to the wide variation in the 
diet of freshwater prawn, increasing the spectrum of foods 
found in the stomachs and to differences in food availability 
and heterogeneity of habitats among study areas (Williams, 
1981).

The difference in the variety of food items found for 
M. brasiliense between the present study (ten items) and the 
work of Melo & Nakagaki (2013), in Mato Grosso do Sul 
(34 itens) confirm that environmental characteristics can 
be quite significant for determining diet of this species. In 
the study of Melo & Nakagaki (2013) individuals were 
collected in stretches of a watercourse with different levels of 
environmental impact but the diet was evaluated together for 
the three sites. In this situation, the heterogeneity of habitats 
sampled and the food items available were higher in relation 
to our study, resulting in a higher diversity of items found in 
the diet. Thus, the initial stated hypothesis was confirmed.

The item plant detritus was observed in a proportion 
always higher than 23% in both seasons, indicating the 
importance of this item in the diet of M. brasiliense. Although 
plant detritus usually presents low nutritional quality, it 
can be increased by the colonization of decomposing 
microorganisms (Williner et al., 2014). This increase in 
nutritional value can be direct, since fungi and bacteria 

Tab. V. Occurrence frequency (OF), Foraging rate (FR) and electivity index (Ei) of Macrobrachium brasiliense (Heller, 1862) in dry and rainy seasons.

Rainyseason

Order
Environment Males Females

OF (%) OF (diet %) FR Ei OF (diet %) FR Ei

Trichoptera 8.33 13.30 1.60 0.23 16.19 1.94 0.32

Odonata 11.11 2.22 0.20 -0.67 2.86 0.26 -0.59

Coleoptera 22.92 4.44 0.19 -0.68 3.81 0.17 -0.71

Diptera 38.19 2.22 0.06 -0.89 2.86 0.07 -0.86

Ephemeroptera 6.94 4.44 0.64 -0.22 0.95 0.14 -0.76

Plecoptera 3.47 0.00 0.00 -1.00 0.95 0.27 -0.57

Dryseason

Order
Environment Males Females

OF (%) OF (diet %) FR Ei OF (diet %) FR Ei

Trichoptera 14.18 19.00 1.34 0.15 15.00 1.06 0.03

Odonata 7.80 7.70 0.99* -0.01 5.00 0.64 -0.22

Coleoptera 11.70 3.84 0.33 -0.51 7.50 0.64 -0.22

Diptera 48.23 3.84 0.08 -0.85 0.00 0.00 -1.00
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can be important sources of nutrients, or indirect, due to 
the decomposing action that can make plant detritus more 
palatable for shredders, including decapods (Cummins et 
al., 1973).

Sand was found in a small proportion in relation 
to the other itens (OF <4%), although this item was 
widely available to prawns, since the studied stream has 
a predominantly sandy-muddy bed. There is no consensus 
opinion regarding the role of sand intake. Some authors 
consider that the ingestion of sand by decapods is accidental 
and happens with the ingestion of other items (Branco & 
Moritz Júnior, 2001). However, Lima et al. (2014) states 
that the sand ingestion can occur as a carbonate source or 
to help in the food maceration in M. carcinus and in other 
Macrobrachium species.

In the present study it was observed that females 
and males have similar diets, so the stated hypothesis was 
supported. The same pattern was found in studies with M. 
brasiliense (Melo & Nakagaki, 2013) and M. carcinus 
(Lima et al., 2014). This similarity between diets may be 
associated with the occupation of the same habitat by males 
and females during most of the life cycle and / or equivalent 
metabolic requirements (Melo & Nakagaki, 2013).

For the same species, the existence of diet differences 
among individuals of different sizes may be due to variation 
in the ability to capture and process prey of different sizes 
(Oh et al., 1999). Another factor that can result in diet 
differences due to size are different nutritional requirements 
between juveniles and adults (Branco & Moritz Júnior, 
2001; Spanjersberg et al., 2006). According to Nogueira 
et al. (2019), M. brasiliense presents different allometric 
indices for males and females which characterizes sexual 
dimorphism. Males invest more energy for the development 
of the second pair of chelipeds, structures possibly used 
by males in reproductive-related behaviors. Females 
invest more in the second abdominal pleura, indicating it 
is an important part of the incubator chamber of females 
(Mossolin & Bueno, 2003; Mantelatto & Barbosa, 
2005). Since allocation of energy could be different for 
those structures the diet differences with size could be 
related to this differential food investment for growth in 
males and females. 

The absence of a relationship between the size of 
individuals and the frequency of plant detritus in the diet, 
indicates that this item is consumed by all size classes of 
both sexes. However, the linear regressions analyses for 
total insects and some insect orders showed a positive 
relationship between size of M. brasiliense and frequency 
(points method) of the items found in the stomachs (Fig. 
3). Larger males and females tend to consume a higher 
proportion of insects as a whole than smaller individuals at 
least at the size range evaluated in the present study. This 
result is different from that obtained by Melo & Nakagaki 
(2013) that do not found differences among size classes for 
total insect consumption. This situation could be related to 

differences in the composition and proportion of the insect 
orders consumed by M. brasiliense in both studies. The 
availability of other animal items recorded by Melo & 
Nakagaki (2013) (Crustacea, Acari and Oligochaeta) but 
not recorded in our study could have also been responsible 
for the different size consumption patterns of M. brasiliense. 

When items of different animal origin are analyzed 
separately, it is observed that there was a positive relationship 
between the size of individuals and the intake of Trichoptera, 
both for males and females, but this relationship is stronger 
for males. The same pattern was observed for the intake of 
Diptera by females. As the number of males with empty 
stomachs was high, there were not enough males, with the 
presence of Diptera in the stomach, to perform the analysis, 
but considering the results obtained in the regression lines 
for the total insects and Trichoptera, it would be plausible 
to expect an equal positive relationship.

Diptera was the most abundant group of aquatic 
insects in the dry and rainy seasons, as already reported in 
other studies conducted in the region (Guimarães-Souto 
et al., 2011; 2021). Despite this, individuals generally have 
small dimensions in relation to Trichoptera larvae, which 
could make the latter a more attractive food resource for M. 
brasiliense. Coleoptera adults and larvae, in turn, although 
having similar availability to Trichoptera, tend to have higher 
mobility, which could make predation difficult. Collins & 
Paggi (1998) propose that M. borelli would prefer larger 
and slower prey than smaller and very mobile prey. Thus, 
the preference of males and females for Trichoptera may be 
related to a number of factors, including nutritional value 
and/or ease of predation and food processing of these insects 
in relation to the others.

The results obtained confirm an omnivorous diet 
for M. brasiliense but a lower variety of food items was 
recorded in relation to another study of M. brasiliense diet 
that included more preserved areas in Mato Grosso do Sul, 
central region of Brazil. Only surface water temperature and 
turbidity varied between dry and rainy seasons suggesting 
low variation in stream conditions and this variation did not 
result in diet differences between seasons. Males and females 
use the same food items in similar proportions indicating 
they have similar food requirements. Larger individuals 
of M. brasiliense tend to consume a higher proportion of 
insects as a whole than smaller prawns at least at the size 
range evaluated in the present study suggesting they can have 
different requirements and/or capacities to feed different 
items during their life cycle.
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