
 

http://doi.org/10.31910/rudca.v27.n1.2024.2373

Revista U.D.C.A Actualidad & Divulgación Científica
January-June 2024-Volume 27 No. 1:e2373
ISSN: 2619-2551 en línea
ISSN: 0123-4226 impreso Scientific Article

Trophic ecology of Brycon henni (Pisces: Bryconidae) in Nare and Guatapé 
Rivers, Magdalena River basin, Colombia

Ecología trófica de Brycon henni (Pisces: Bryconidae) en afluentes de los 
Ríos Nare y Guatapé, cuenca del río Magdalena, Colombia

Néstor Javier Mancera-Rodríguez1

1Universidad Nacional de Colombia, Sede Medellín. Departamento de Ciencias Forestales, Grupo de Investigación Ecología y Conservación 
de Fauna Silvestre, Medellín, Antioquia-Colombia; e-mail: njmancer@unal.edu.co 

How to cite: Mancera-Rodríguez, N.J. 2024. Trophic ecology of Brycon henni (Pisces: Bryconidae) in Nare and Guatapé Rivers, Magdalena 
River basin, Colombia. Rev. U.D.C.A Act. & Div. Cient. 27(1):e2373. http://doi.org/10.31910/rudca.v27.n1.2024.2373 

Open access article published by Revista U.D.C.A Actualidad & Divulgación Científica, under a Creative Commons CC BY-NC 4.0 License.

Official publication of the Universidad de Ciencias Aplicadas y Ambientales U.D.C.A, a Higher Education Institution Accredited of High-
Quality by the Ministry of National Education of Colombia.

Received: March 10, 2023 Accepted: May 21, 2024 Edited by: Helber Adrián Arévalo Maldonado

ABSTRACT

Understanding the trophic ecology of fish and how they use 
resources in space and time is important to support conservation 
and management actions. The trophic ecology of Brycon henni in 
the Nare and Guatapé rivers, Magdalena river basin, Colombia was 
determined. Five field samplings were carried out between October 
2007 and January 2010, in rainy, dry, and dry-to-rainy transition 
periods. Stomachs of 262 specimens were collected. A Kruskall-
Wallis analysis and a Mann-Whitney pairwise comparison test 
was performed to detect differences in the alimentary importance 
index of each food category between sex, size class, hydrological 
period and basins (Nare vs Guatapé). The Levin’s Measure of 
Niche Breadth and the Morisita’s Diet Overlapping Index were 
calculated to establish differences between size class in the different 
hydrological periods. Vegetable material was the most important 
food item, followed by Insecta, and fish. Individuals from Guatapé 
basin consumed more plant material and fish and fewer insects. 
We observed increased consumption of plant material and fish in 
ontogeny. Levin’s niche breadth was lower and diet overlapping 
between individuals of length classes was higher during rainy 
period because the diet was mainly based on plant material. The 
diet of B. henni was composed mainly of plant material and Insects, 
and to a lesser extent from other groups such as fish, crustaceans 
and arachnids.

Keywords: Andean rivers; Freshwater fish; Ontogenetic changes; 
Species conservation; Stomach contents.

RESUMEN

La comprensión de la ecología trófica de los peces y la forma en que 
utilizan los recursos en el espacio y en el tiempo es importante para 
la toma de acciones para su conservación y manejo. Se determinó la 
ecología trófica de Brycon henni en los ríos Nare y Guatapé, cuenca 
del río Magdalena, Colombia. Se realizaron cinco muestreos entre 
octubre de 2007 y enero de 2010, en periodos de lluvia, seca y 
transición de seca a lluvia. Se recolectaron estómagos de 262 
ejemplares. Para detectar diferencias en el índice de importancia 
alimentaria de cada categoría de alimentos entre sexo, clase de talla, 
período hidrológico y cuencas se realizó un análisis de Kruskall-
Wallis y una prueba de Mann-Whitney. Se calculó la amplitud del 
nicho de Levin y el Índice de superposición de dieta de Morisita 
para establecer diferencias entre clases de talla en diferentes 
períodos hidrológicos. El material vegetal fue el alimento más 
importante, seguido de Insecta y peces. Los individuos de la cuenca 
del Guatapé consumieron más material vegetal y peces, y menos 
insectos. Se detectó mayor consumo de material vegetal y de peces 
en individuos de mayor tamaño. La amplitud de nicho fue menor 
y la superposición entre clases de talla fue mayor en temporada de 
lluvias porque la dieta se basó principalmente en material vegetal. 
La dieta de B. henni estuvo compuesta principalmente por material 
vegetal e insectos y en menor proporción de otros grupos como 
peces, crustáceos y arácnidos.

Palabras clave: Cambios ontogenéticos; Conservación de especies; 
Contenidos estomacales; Pez de agua dulce; Ríos andinos.
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INTRODUCTION

Changes in fish diet in Neotropical currents may be related to 
seasonal and environmental variations (Abelha et al. 2001), such as 
the presence or absence of riparian vegetation, aquatic vegetation, 
and the availability of resources in the environment that can vary 
drastically in Andean streams between hydrological periods. For 
this reason, aspects such as understanding the trophic ecology of the 
fish that live in these streams, the way in which they use resources 
due to migration patterns among different streams and rivers 
during different stages of their life, as well as the changes in diet 
occurring over time by variations in the availability of prey between 
hydrological periods are important to support the conservation 
measures and management actions for species that, such as the 
B. henni, are subject to strong pressures due to deterioration of 
riparian banks, overfishing and high pollution levels.

Brycon henni (Eigenmann, 1913) known as sabaleta in Colombia, 
spreads only in the Magdalena-Cauca River basin (Montoya-López 
et al. 2006; Mancera-Rodríguez, 2017), and in the study zone it is 
part of the subsistence fishing resource of the inhabitants of nearby 
municipalities. This species is not listed in the risk categories in 
the red book of freshwater fishes from Colombia (Mojica et al. 
2012), but was subsequently assessed and classified in the category 
of least concern (LC) in the Red List of Threatened Species of the 
International Union for Conservation of Nature – IUCN (Villa-
Navarro et al. 2016). Sabaleta is a fish with omnivorous behavior 
(Flórez, 1999; Magallanes & Tabares, 1999; Botero-Botero & 
Ramírez-Castro, 2011), and short lateral migrations with routes 
of less than 100 km have been documented among the main 
courses of the rivers and adjacent streams for reproductive purposes 
(Martínez-Orozco & Vásquez-Zapata 2001; Arboleda-Chacón et 
al. 2005).

Uncontrolled fishing, the impact on water bodies related to the 
change in land use that has generated deforestation due to livestock 
activities and intensive use of chemicals in agriculture, as well as 
pollution due to urban wastewater settled in the basins of Nare and 
Guatapé rivers have drastically reduced the population sizes of this 
species (Mancera-Rodríguez, 2017).

The species spawns in streams and individuals that are born remain 
there and grow until they reach a size close to that of sexual maturity, 
when they move to the main river bed where their adult stage goes 
on. Therefore, it is important to study the changes in diet associated 
with these movements during the development of the species and 
the effect of the change in vegetation cover on the banks of the 
water bodies where it lives. Especially because for omnivorous 
species, such as the sabaleta, food resources in the form of leaves, 
seeds, fruit and insects are mainly supplied by riparian vegetation 
(Esteves & Aranha, 1999). This is why the presence of forest cover 
in the banks of streams and rivers is important for their foraging 
behavior (Vitule et al. 2008; Abilhoa et al. 2010).

Therefore, the objectives of this study were: (i) to characterize the 
trophic ecology of sabaleta Brycon henni in tributary streams of Nare 

and Guatapé rivers, in the Magdalena River basin, Colombia, and (ii) 
to analyze the variations between sexes, size class, different degrees of 
anthropic intervention and among hydrological periods (dry, dry-
to-rainy transition and rainy periods). Understanding the trophic 
ecology features of the species will help establish recommendations 
for its protection, conservation, and management.

MATERIALS AND METHODS

Area of study. The work was carried out in eight stations located 
on tributaries of Nare and Guatapé rivers in the municipalities of 
Concepción, San Roque, Alejandría, San Rafael and San Carlos, 
department of Antioquia, in the Magdalena River basin, Colombia 
(Table 1). Six stations were established in the Nare River basin in 
streams with high anthropogenic disturbance, without tree cover 
on their banks, and with land uses dedicated to agricultural and 
livestock activities. Two stations were set in the Guatapé River basin 
in water bodies that had riparian vegetation without alterations or 
with a low degree of anthropogenic disturbance. The characteristics 
of the water bodies studied, their habitats and their physical-
chemical characteristics are detailed in Mancera-Rodríguez (2017).

Sampling. The specimens were collected in five samplings carried 
out in the rainy period (October and November 2007, and May 
2008), dry-to-rainy transition period (March 2008), and in dry 
period (January 2010). The specimens were landed with SAMUS 
725MP electro-fishing and 1 cm mesh eye nets. They were labeled 
and preserved in 70 % alcohol in the Ecology and Wildlife 
Conservation laboratory of the Universidad Nacional de Colombia, 
Sede Medellín.

Analysis of stomach contents. A total of 262 stomachs of B. henni 
individuals were examined, of which 147 were landed in the rainy 
period, 64 during the dry-to-rainy transition, and 51 in the dry 
period. Of these, 119 were females, 127 males, and 16 immature 
specimens whose sex could not be determined (Table 1). For each 
specimen, its standard length SL (mm) was measured with a digital 
caliper, and its total weight (g), eviscerated weight (g) and weight 
of each stomach contents were obtained with an analytical balance 
(Ohaus Scout-Pro 202; 0.01 g). The specimens were eviscerated 
for the extraction of the digestive tracts, which were weighed (g) 
and preserved in 70 % alcohol. Subsequently, the separation of 
the food categories was carried out with an EZ4 stereoscope (Leica 
Microsystems). The emptiness index (EI) was calculated as EI = 
(Se/St) x 100, where Se is the number of empty stomachs and St the 
total number of stomachs analyzed. 

A dietary category accumulation curve was used to assess the 
sufficiency of sample size of B. henni stomachs containing 
identifiable prey for all data sets. The mean and standard deviation 
of the cumulative number of new preys were calculated and the 
sufficiency of the sample size was statistically evaluated using the 
linear regression method of Bizzarro et al. (2007).

Dietary components were separated and identified qualitatively and 
quantitatively according to volumetric and frequency of occurrence 
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methods (Ricker, 1971; Hyslop, 1980), and the Alimentary 
Importance Index (AII) according to Kawakami & Vazzoler (1980) 
AII = Fi*VI / Σ(Fi*Vi), where AII = alimentary importance index, 

Fi = frequency of occurrence (%) of each category and Vi = volume 
(%) of each category.

Basin Station Geographic coordinates Altitude No. specimens per 
hydrological period

No. specimens by 
sex

(m. a. s. l) Rainy Transition Dry F M ND

Nare

Santa Gertrudis 
Stream 6º19’21.0” N - 75º09’38.6” W 1,820 17 0 6 10 12 1

El Nusito Stream 6º25’58.5” N - 75º02’54.6” W 1,256 6 12 4 10 11 1

San Lorenzo Stream 6º22’19.3” N - 75º03’25.5” W 1,250 17 0 4 11 9 1

San José Stream 6º21’59.1” N - 75º03’ 26.7” W 1,261 8 0 4 5 7 0

Nare River 6º24’19.4” N - 74º55’ 10.7” W 694 13 10 5 19 8 1

Quiebra Cabello 
Stream 6º23’05.0” N - 74º55’ 06.7” W 694 50 17 10 32 41 4

Guatapé
Guatapé River 6º16’52.0” N - 75º06’00.6” W 1,209 7 1 10 8 10 0

El Cardal Stream 6º16’46.6” N - 74º55’24.6” W 898 29 24 8 24 29 8

147 64 51 119 127 16

F: Females M: Males ND: Not determined

Table 1. Location of sampling stations and number of individuals of sabaleta (Brycon henni) landed in the Nare and Guatapé river basins, 
Magdalena River system, Colombia.

Feeding categories were identified at the lowest possible taxonomic 
level and AII data were analyzed using a non-parametric Kruskall-
Wallis analysis of variance (Zar, 2010) to detect differences 
in consumption rates (AII) for each food category by sex, size 
classes, hydrological period and between the basins of Nare 
(high anthropogenic alteration) and Guatapé (low anthropogenic 
alteration) rivers. Post hoc comparisons were also made and 
evaluated through the Mann-Whitney test, using PAST software 
(Hammer et al. 2001). To evaluate size-related variations in 
feeding habits, specimens were separated into size classes of 20 mm 
standard length, taking into account the interval estimation made 
by Mancera-Rodríguez (2017) in the study of reproductive aspects 
of the species in these two basins of Nare and Guatapé rivers.

Clustering analysis was performed on standardized AII values using 
the Bray-Curtis similarity index (based on abundance) using the 
paired grouping method to describe variations by size classes of 
feeding habits using PAST software (Hammer et al. 2001).

The trophic niche breadth for the utilization of food resources was 
calculated by size, to define whether there are marked changes in 
dietary specialization, using AII values according to Levin’s Niche 
Amplitude measure (Krebs, 1999): Bi = 1/Σpi2, where pi is the 
proportion with which each category of item i contributes to the 
diet. To standardize this measure of niche breadth to a 0 to 1 scale, 
the standardized niche breadth was calculated: B = Bi-1/n-1 where, 
B is the Levin’s standardized niche breadth, Bi is the Levin’s niche 
measure and n is the number of items in the diet. The B value 

is close to zero when individuals have minimal diet breadth or 
maximum specialization.

The Morisita’s Diet Overlapping Index (Krebs, 1999) was calculated 
for each hydrological period to define the diet overlapping between 
groups I and II. The Morisita’s simplified index is shown in equation 1:

     equation 1

where AIIiI is the Alimentary Importance Index of the ith food 
in group I and AIIiII is the Alimentary Importance Index of the 
same item i in group II. Diet overlapping increases as Morisita’s 
index increases from 0 to 1. Values close to 1 indicate high dietary 
overlapping where individuals compete for the same dietary 
components.

RESULTS AND DISCUSSION 

Characteristics of the specimens and the diet. The size range of 
the sampled specimens varied from 42.7 to 241.0 mm SL and the 
weight between 1.2 and 288.1 g. The mean standard length (SL) 
was 121.2 mm, and the mean total weight was 45.5 g. The average 
size for females evaluated was 127.9 mm SL (53.5-241.0) and for 
males 120.2 mm SL (60.0-232.5). By basin, individuals from the 
Nare River basin had an average size of 118 mm SL (53.5-234.0) 
and for the Guatapé River basin 127.3 mm SL (42.7-241.0). No 
significant differences were detected in the size of the specimens 
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Table 2. Composition of the sabaleta (Brycon henni) diet in the Nare and Guatapé river basin, as a percentage of frequency of occurrence (%F), 
percentage of Volume (%V) and percentage of the Alimentary Importance Index (AII) for all sampled stomachs (n=262).

evaluated or between basins, sexes or hydrological periods evaluated 
(Mann-Whitney, p>0.05).

The diet category accumulation curve to evaluate the sufficiency 
of the number of samples reached a plateau above 242 stomachs 
analyzed, which provides a good description of B. henni diet. Of the 
total number of stomachs evaluated, only one was empty, with an 
emptiness index of 0.38 %. Stomach content was classified into 20 
types of prey that were grouped into seven food categories (Table 2). 

Two categories were classified as primary: plant material made up 
of seeds, fruit, and algae (AII: 59.65 %), and the Insecta class made 
up of aquatic macroinvertebrates of various orders and remains 
of non-identifiable insects (AII: 37.80 %) (Table 2). The other 
five categories were considered secondary with little contribution 
to the diet: fish, made up of fish remains and scales (AII: 1.95 
%), Nematoda (AII: 0.58 %), and the Crustacea, Arachnida and 
Mollusca categories with an AII less than 0.01 %, each (Table 2).

Items %F %V AII

Plant Material

General 59.65

Leaves, seeds, fruit, etc. 82.82 78.53 58.36

Algae 12.98 0.69 1.29

Insecta

General 37.80

Hymenoptera 50.38 3.38 5.19

Trichoptera 48.09 0.82 5.07

Diptera 32.44 0.39 1.71

Coleoptera 35.50 0.66 1.75

Hemiptera 23.66 0.49 1.31

Ephemeroptera 18.32 2.30 0.88

Lepidoptera 11.83 0.10 0.48

Odonata 10.69 0.01 0.33

Neuroptera 2.29 0.04 0.12

Plecoptera 8.78 0.11 0.11

Ortoptera 5.34 0.45 0.29

Isoptera 1.53 0.001 0.00

Insect remains 63.36 10.33 20.55

Fish Fish remains and scales 24.81 1.64 1.95 1.95

Nematoda Ascaridida 4.96 0.01 0.58 0.58

Crustacea Decapoda 0.76 0.02 0.01 0.01

Arachnida Arachnida 1.53 0.002 0.00 0.00

Mollusca Gastropoda /Lamellibranchia 3.82 0.03 0.00 0.00
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Figure 1. Frequency of the primary prey groups in the sabaleta (Brycon henni) diet by size classes (standard length) in the Nare and Guatapé river 
basins, Magdalena River system, Colombia. AII: Alimentary Importance Index

In the middle basins of the Nare and Guatapé rivers, B. henni feeds 
mainly on plant material and can be considered a herbivorous/
frugivorous species (fruit, stems, leaves, roots, as well as various 
types of grass and legume seeds), which complements their 
diet with insects (both aquatic larval phases and allochthonous 
origin) mainly of the orders Trichoptera, Hymenoptera, Diptera, 
Coleoptera, Hemiptera, and Ephemeroptera, and to a lesser extent 
other groups such as fish, crustaceans and arachnids. In this regard, 
it has been pointed out that several species of the Brycon genus are 
consumers and seed dispersers of various species of riparian plants 
(Horn, 1997; Gomiero et al. 2008; Reys et al. 2009; Correa et al. 
2015).

The species has a wide range of prey consumed and has been 
considered an omnivorous species, but its diet is made up mainly 
of plant material, and to a lesser extent prey of animal origin, 
including several orders of insects, fish remains, crustaceans, 
mollusks, annelids and even frogs (Flórez, 1999; Magallanes & 
Tabares, 1999). However, Botero-Botero & Ramírez-Castro (2011) 
and Feriz García et al. (2023) found that the species had a generalist 
diet with characteristics of a carnivorous species, with a tendency 
to consume mainly aquatic insects and non-native organisms, and 
to a lesser extent to consume plant material in the Portugal de 
Piedras river (Valle del Cauca), and in the Timbío river (Cauca), 

respectively. In that sense, Restrepo-Santamaría et al. (2022) found 
that the species fed on a wide variety of terrestrial and aquatic 
invertebrates, as well as plant material and seeds for the Porce III 
reservoir in the department of Antioquia.

The above shows that the sabaleta is a fish species that exhibits 
opportunistic eating habits and easily adapts to the different 
environments and aquatic environments of the Colombian Andes 
(Jiménez-Segura et al. 2016), which has allowed it to adapt even to 
the lentic environments generated by the construction of reservoirs 
in various water courses where the species is spread (Martínez-
Orozco & Vásquez-Zapata, 2001; Restrepo-Santamaría et al. 2022).

Changes in diet by size and effect of anthropogenic intervention. 
Diet composition by sex did not have significant differences in terms 
of the AII of the primary food categories in general. Therefore, the 
following analyses were performed by grouping the two sexes. The 
frequency of the main prey groups in the B. henni diet by size class 
shows plant material and insects as the primary food source across 
size categories (Figure 1). However, specimens with an SL greater 
than 170 mm had a higher percentage of plant material and a lower 
percentage of insects in the AII and specimens with a SL greater 
than 210 mm had an increase in the share of fish (Figure 1).
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Grouping analysis using the Bray-Curtis similarity index based on 
AII values for the 9 size classes distinguished two main groups: 
group I (fish smaller than 170.0 mm SL) and group II (fish larger 
than 170.0 mm SL) (Figure 2). Significant differences were found 
between the two size groups in fish consumption that was higher 

for group II (Mann-Whitney, P=0.041). Despite the values not 
being significant, a higher consumption of plant material and a 
lower consumption of insects were found in individuals larger than 
170 mm SL (Table 3).

Type of food

Sex
Mann-Whitney

p-Value

Size
Mann-Whitney

p-Value

Basin
Mann-Whitney

p-ValueFemales Males
Group I

< 170 mm SL

Group II

> 170 mm SL
Nare Guatapé

Plant Material 58.33 60.47 0.750 57.35 71.73 0.111 55.40* 69.45* 0.009*

Insecta 40.08 36.00 0.375 40.41 23.92 0.080 42.41* 27.19* 0.004*

Fish   1.07   2.80 0.093   1.54*   4.33* 0.041*   1.34*   3.35* 0.021*

Other   0.52   0.73 0.634   0.70   0.02 0.574   0.85   0.01 0.064

Table 3. Variation in the Alimentary Importance Index (AII) of the different categories of prey in the sabaleta (Brycon henni) diet by sex, size 
groups and basin in the Nare and Guatapé rivers, Magdalena River system, Colombia. SL = Standard Length

Figure 2. Bray-Curtis similarity grouping dendogram based on Alimentary Importance Index (AII) values by size classes for sabaleta (Brycon 
henni) in the Nare and Guatapé river basin, Magdalena River system, Colombia 

* Statistically significant differences (p<0.05)

Insect consumption was important in specimens smaller than 
170 mm SL and higher in streams with greater anthropogenic 
impact and less tree cover on their banks. Specimens with an SL 
greater than 170 mm showed higher consumption of plant material 
and less insect consumption, and specimens with an SL greater than 
210 mm showed an increase in fish amount in their diet. These 
ontogenic changes are consistent with the reports about other 
species of the same genus by Drewe et al. (2004), who found that 
B. guatemalensis went from a carnivorous diet of insects in younger 
fish to a diet of fruits and leaves as adults in streams in Costa Rica. 
Similar results were found by Albrecht et al. (2009) for B. gouldingi 
and B. falcatus in Brazil, who pointed out that smaller individuals 
mainly consumed terrestrial arthropods and larger individuals 
mainly consumed seeds and fruit.

Between basins with different degrees of anthropogenic intervention, 
differences in diet were observed with greater consumption of plant 
material (Mann-Whitney, P=0.009) and fish (Mann-Whitney, P=0.021) 
in the Guatapé River basin that presents low anthropogenic alteration, 
and greater consumption of insects in the Nare River basin that has a 
higher degree of anthropogenic intervention (Mann-Whitney, P=0.004) 
(Table 3). This is related with the findings by other authors who have 
associated the presence of forest cover on the riparian banks of the streams 
with a greater consumption of leaves, seeds, fruits, but also insects that 
are mainly supplied by riparian vegetation (Esteves & Aranha, 1999; 
Vitule et al. 2008; Abilhoa et al. 2010). It is also consistent with the 
reports for species of the Brycon genus that largely consume non-native 
foods, showing the importance of maintaining riparian forests (Gomiero 
et al. 2008; Albrecht et al. 2009; Reys et al. 2009). 
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Table 4. Variation of the alimentary importance index (AII) of the different categories of prey in the sabaleta (Brycon henni) diet by size 
groups in the different hydrological periods in the Nare and Guatapé river basins, Magdalena River system, Colombia. Group I: < 170 mm 
SL, Group II: > 170 mm SL.

* Statistically significant differences (p<0.05)
SL = Standard length.

However, the significant increase in insect consumption in the 
streams of the Nare River basin, whose banks have undergone high 
deterioration and loss of forest cover, shows that those species that 
take advantage of non-native foods, such as the sabaleta can modify 
their feeding habits due to changes in riparian vegetation.

Variation in diet for different hydrological periods. During the 
rainy period, a greater consumption of plant material was observed 
in the sabaleta specimens evaluated in the two size groups and 
there were no significant differences (Mann-Whitney, p>0.05) 
in the consumption of the different food categories. However, 
during the dry period, Group I had differences with a lower 
consumption of plant material (Mann-Whitney, P=0.031) and fish 
(Mann-Whitney, P=0.001) compared to Group II and a higher 
consumption of insects in its diet (Mann-Whitney, P=0.041). 

Additionally, during the transition period from dry season to rainy 
season, Group I had differences with a lower consumption of plant 
material (Mann-Whitney, P=0.010) compared to Group II and a 
higher consumption of insects (Mann-Whitney, P=0.010) (Table 
4). Levin’s Niche Breadth was lower in the rainy period (B=0.080 
and 0.131 for Group I and II, respectively) because the diet was 
based primarily on plant material for the two groups. During the 
dry period it was B=0.262 for Group I and B=0.255 for Group II, 
and in the transition period B=0.242 for Group I and B= 0.300 
for Group II, with a tendency towards a more generalist diet in 
these two periods. Similarly, Correa & Winemiller (2014) found 
that Brycon falcatus and B. melanopterus exhibited frugivorous 
feeding habits during the rainy season and their diet changed to 
insectivorous habits in the dry season in the Colombian Amazon 
region.

Type of food Dry period Mann-Whitney

p-Value

Dry-to-Rainy 
Transition Period Mann-Whitney

p-Value

Rainy period Mann-Whitney

p-ValueGroup I Group II Group I Group II Group I Group II

Plant 
Material 42.44* 73.03* 0.031* 32.32* 61.89* 0.010* 73.93 73.72 0.895

Insecta 50.32* 10.41* 0.006* 67.45* 39.09* 0.010* 24.58 26.10 0.636

Fish   4.66* 16.55* 0.001* 0.22 0.00 0.351 1.11 0.14 0.684

Other   2.58  0.01 0.454 0.01 0.02 0.272 0.38 0.04 0.302

High overlapping in the species diet was detected between both 
size groups with a Morisita’s index value of S(I-II) = 0.957. Diet 
overlapping had its maximum value during the rainy period (S(I-II) = 
0.995), in which the two groups fed mainly on plant material and 
insects, mostly on the orders Hymenoptera, Trichoptera, Diptera, 
Coleoptera and Hemiptera. In the transition period the value was 
S(I-II) = 0.833 with a greater consumption of insects by individuals 
smaller than 170 mm SL and a decrease in consumption of plant 
material. In the dry season, the Morisita’s index value was the lowest 
(S(I-II) = 0.803), because Group I had a lower consumption of plant 
and fish material, and a higher consumption of insects than Group 
II. For the three periods, the value indicates a strong overlapping in 
the diet for the species with consumption of the same food groups, 
although with different proportions in each group depending on 
the hydrological period.

Frugivorous species such as B. henni have been strongly affected by 
fishing, deforestation from livestock activities and pollution due to 
the use of chemicals in agriculture on the banks of streams in the 
Nare and Guatapé river basins. This has caused a decrease in size 
and in average size at sexual maturity (Mancera-Rodríguez 2017), 
which affects their potential as possible seed dispersers, which is 
carried out by larger fish.

Acknowledgments. We thank the students and fishermen in the 
zone who worked in the field and gathered information about 
the species. Additionally, the authors thank to Fondo Nacional 
de Financiamiento para la Ciencia, Tecnología y la Innovación 
Francisco José de Caldas for the financial support for the translation 
of this article through the project “Propuesta fortalecimiento 
gestión editorial de revistas científicas de la Universidad de Ciencias 
Aplicadas U.D.C.A 2023-2024”. Funding: The project “Study of 
the biology, ecology and genetic diversity of the natural populations 
of the sabaleta (Brycon henni) in the Nare and Guatapé river basins, 
Antioquia” was funded by ISAGEN S.A. E.S.P., CORNARE and 
the Universidad Nacional de Colombia. Conflict of interest: I 
declare as the author that there is no conflict of interest that puts 
the validity of the results herein at risk.

REFERENCES

ABELHA, M.C.F.; AGOSTINHO, A.A.; GOULART, E. 
2001. Plasticidade trófica em peixes de água doce. 
Acta Scientiarum. Biological Sciences. 23(2):425-434.                                              
https://doi.org/10.4025/actascibiolsci.v23i0.2696  

https://doi.org/10.4025/actascibiolsci.v23i0.2696


8 Mancera-Rodríguez, N.J.: Diet of Brycon henni 

ABILHOA, V.; VITULE, J.R.S.; BORNATOWSKI, H. 2010. 
Feeding ecology of Rivulus luelingi (Aplocheiloidei: 
Rivulidae) in a coastal Atlantic rainforest stream, 
southern Brazil. Neotropical Ichthyology. 8(4):813-818.                                 
https://doi.org/10.1590/S1679-62252010005000012 

ALBRECHT, M.P.; CARAMASCHI, É.P.; HORN, M.H. 2009. 
Population responses of two omnivorous fish species to 
impoundment of a Brazilian tropical river. Hydrobiologia. 
627:181-193. https://doi.org/10.1007/s10750-009-9727-7 

ARBOLEDA-CHACÓN, L.A.; ANGEL, M.O.; TABARES-
SERNA, C.J.; ECHAVARRIA, A.E.; SERNA-VÉLEZ, D.F. 
2015. Maduración gonadal en hembras de sabaleta (Brycon 
henni) y su relación con variables medioambientales. Revista 
Politécnica. 1(1):95-103.                                                                             

BIZZARRO, J.J.; ROBINSON, H.J.; RINEWALT, C.S.; 
EBERT, D.A. 2007. Comparative feeding ecology 
of four sympatric skate species off central California, 
USA. Environmental Biology of Fishes. 80:197-220.                                                                       
https://doi.org/10.1007/s10641-007-9241-6 

BOTERO-BOTERO, A.; RAMÍREZ-CASTRO, H. 2011. 
Ecología trófica de la Sabaleta Brycon henni (Pisces: 
Characidae) en el río Portugal de Piedras, Alto Cauca, 
Colombia. Revista MVZ Córdoba. 16(1):2349-2355. 
https://doi.org/10.21897/rmvz.293 

CORREA, S.B.; ARAUJO, J.K.; PENHA, J.M.; DA 
CUNHA, C.N.; STEVENSON, P.R; ANDERSON, 
J.T. 2015. Overfishing disrupts an ancient mutualism 
between frugivorous fishes and plants in neotropical 
wetlands. Biological Conservation. 191:159-167.                                                                                         
https://doi.org/10.1016/j.biocon.2015.06.019 

CORREA, S.B.; WINEMILLER, K.O. 2014. Niche partitioning 
among frugivorous fishes in response to fluctuating resources 
in the Amazonian floodplain forest. Ecology. 95(1):210-
224. https://doi.org/10.1890/13-0393.1 

DREWE, K.E.; HORN, M.H.; DICKSON, K.A.; GAWLICKA, 
A. 2004 Insectivore to frugivore: Ontogenetic changes 
in gut morphology and digestive enzyme activity in the 
characid fish Brycon guatemalensis from Costa Rican 
rain forest streams. Journal of Fish Biology. 64:890-902.                                 
https://doi.org/10.1111/j.1095-8649.2004.0357.x 

ESTEVES, K.E.; ARANHA, J.M.R. 1999. Ecologia trófica de 
peixes de riacho. En: Caramaschi, E.P.R.; Mazzoni, C.R.S.; 
Bizerril F.; Peres-Neto, P.R. (eds.). Ecologia de peixes de 
riachos: estado atual e perspectivas. Oecologia Brasiliensis 
VI. Rio de Janeiro. p.157-182.

FERIZ GARCÍA, D.; LÓPEZ ULCHUR, G.; IBAGÓN, N.E. 2023. 
Análisis de contenido estomacal de la sabaleta Brycon henni 
Eigenmann, 1913 en la parte baja del río Timbío, Cauca-
Colombia. Revista Novedades Colombianas. 18(1):18-36.                                                                                                  
https://doi.org/10.47374/novcol.2023.v18.2297 

FLÓREZ, P.E. 1999. Estudio biológico-pesquero preliminar de tres 
especies ícticas del Alto Río Cauca Embalse de Salvajina. 
Cespedecia. 23(73-74):47-60.

GOMIERO, L.M.; MANZATTO, A.G.; BRAGA, 
F.M.S. 2008. The role of riverine forests for food 
for Brycon opalinus in the Serra do Mar, Southeast 
Brazil. Brazilian Journal of Biology. 68(2):321-328.                                                                                                          
https://doi.org/10.1590/S1519-69842008000200013   

HAMMER, Ø; HARPER, D.A.T.; RYAN, P.D. 2001. PAST: 
Paleontological Statistics Software Package for Education 
and Data Analysis. [Computer program] Palaeontología 
Electrónica. 4(1):1-9.                                                                                                          

HORN, M. 1997. Evidence for dispersal of fig seeds by the fruit-
eating characid fish Brycon guatemalensis Regan in a Costa 
Rican tropical rain forest. Oecologia. 109(2):259-264. 
https://doi.org/10.1007/s004420050081 

HYSLOP, E.J. 1980. Stomach contents analysis a review of methods 
and their applications. Journal of Fish Biology. 17:411-429. 
https://doi.org/10.1111/j.1095-8649.1980.tb02775.x 

JIMÉNEZ-SEGURA, L.; GALVIS-VERGARA, G.; CALA-
CALA, P.; GARCÍA-ALZATE, C.; LÓPEZ-CASAS, S.; 
RÍOS-PULGARÍN, M.; ARANGO, G.; MANCERA-
RODRÍGUEZ, N.J.; GUTIÉRREZ-BONILLA, F.; 
ÁLVAREZ-LEÓN, R. 2016. Freshwater fish faunas, 
habitats and conservation challenges in the Caribbean river 
basins of north-western South America. Journal of Fish 
Biology. 89(1):65-101. https://doi.org/10.1111/jfb.13018 

KAWAKAMI, E.; VAZZOLER, G. 1980. Método gráfico e 
estimativa de alimentar aplicado no estudo de alimentação 
de peixis. Boletim do Instituto Oceanográfico. 29(2):205-
207. https://doi.org/10.1590/S0373-55241980000200043 

KREBS, C.J. 1999. Ecological methodologies. Addison Welsey 
Educational Publishers, Menlo Park. p.624 

MAGALLANES, H.; TABAREZ, M.M. 1999. Estudio de los 
efectos del proyecto hidroeléctrico Porce II, sobre la fauna 
íctica. Informe final. Empresas Públicas de Medellín, 
gerencia de generación de energía, división Porce II, 
Departamento de Gestión Ambiental. p.108 

MANCERA-RODRÍGUEZ, N.J. 2017. Biología 
reproductiva de Brycon henni (Teleostei: Bryconidae) 
y estrategias de conservación para los ríos Nare y 
Guatapé, cuenca del río Magdalena, Colombia. 
Revista de Biología Tropical. 65(3):1105-1119.                                                                                                                   
https://doi.org/10.15517/rbt.v65i3.29453 

MARTÍNEZ-OROZCO, H.; VÁSQUEZ-ZAPATA, G. 2001. 
Aspectos reproductivos de la sabaleta Brycon henni (piscis: 
Characidae) en el embalse la salvajina, Colombia. Revista 
de la Asociación Colombiana de Ictiología Dahlia. 4:75-82. 

https://doi.org/10.1590/S1679-62252010005000012
https://doi.org/10.1007/s10750-009-9727-7
https://doi.org/10.1007/s10641-007-9241-6
https://doi.org/10.21897/rmvz.293
https://doi.org/10.1016/j.biocon.2015.06.019
https://doi.org/10.1890/13-0393.1
https://doi.org/10.1111/j.1095-8649.2004.0357.x
https://doi.org/10.47374/novcol.2023.v18.2297
https://doi.org/10.1590/S1519-69842008000200013
https://doi.org/10.1007/s004420050081
https://doi.org/10.1111/j.1095-8649.1980.tb02775.x
https://doi.org/10.1111/jfb.13018
https://doi.org/10.1590/S0373-55241980000200043
https://doi.org/10.15517/rbt.v65i3.29453


Rev. U.D.C.A Act. & Div. Cient. 27(1):e2373. January-June, 2024 9

MOJICA, J.I.; USMA-OVIEDO, J.S.; ÁLVAREZ-LEÓN, 
R.; LASSO-ALCALÁ, C.A. 2012. Libro rojo de peces 
dulceacuícolas de Colombia. Instituto de Investigación de 
Recursos Biológicos Alexander von Humboldt. Bogotá D. 
C. Colombia. p.296 

MONTOYA-LÓPEZ, A.F.; CARRILLO, L.M.; OLIVERA, 
M. 2006. Algunos aspectos biológicos y del manejo en 
cautiverio de la Sabaleta Brycon henni Eigenmann, 1913 
(Pisces: Characidae). Revista Colombiana De Ciencias 
Pecuarias. 19(2):180-186. 

RESTREPO-SANTAMARÍA, D.; NAVIA, A.F.; PALACIOS, 
J.; JIMÉNEZ-SEGURA, L. 2022. Feeding strategy 
of fish that colonize reservoirs in the Magdalena 
river basin., Universitas Scientiarum. 27(3):234-252.                                                                                
https://doi.org/10.11144/Javeriana.SC273.fsof 

REYS, P.; SABINO, J.; GALETTI, M. 2009. Frugivory 
by the fish Brycon hilarii (Characidae) in 
western Brazil. Acta Oecologica. 35:136-141.                                                                                                       
https://doi.org/10.1016/j.actao.2008.09.007 

RICKER, W.E. 1971. Methods for assessment of fish production 
in fresh waters. 2nd ed. Oxford: I.B.P. Handbook No 3. 
Blackwell Scientific Publications. 348p.

VILLA-NAVARRO, F.; USMA, S.; SÁNCHEZ-DUARTE, P.; 
MESA-SALAZAR, L. 2016. Brycon henni. The IUCN Red 
List of Threatened Species. Disponible desde Internet en: 
https://www.iucnredlist.org/species/49830035/61473718 

VITULE, J.R.S.; BRAGA, M.R.; ARANHA, J.M.R. 2008. 
Ontogenetic, spatial and temporal variations in the feeding 
ecology of Deuterodon langei Travassos, 1957 Teleostei: 
Characidae in a Neotropical stream from the Atlantic rainforest, 
southern Brazil. Neotropical Ichthyology. 6(2):211-222.                                                                                                              
https://doi.org/10.1590/S1679-62252008000200008 

ZAR, J.H. 2010. Biostatistical Analysis. Prentice-Hall. New Jersey, 
USA. 255p.

https://doi.org/10.11144/Javeriana.SC273.fsof
https://doi.org/10.1016/j.actao.2008.09.007
https://www.iucnredlist.org/species/49830035/61473718
https://doi.org/10.1590/S1679-62252008000200008

	Revista U.D.C.A  Actualidad & Divulgación Científica
	Trophic ecology of Brycon henni (Pisces: Bryconidae) in Nare and Guatapé Rivers, Magdalena River basin, Colombia
	Ecología trófica de Brycon henni (Pisces: Bryconidae) en afluentes de los Ríos Nare y Guatapé, cuenca del río Magdalena, Colombia
	http://doi.org/10.31910/rudca.v27.n1.2024.2373
	ABSTRACT
	Keywords

	RESUMEN
	Palabras clave

	INTRODUCTION
	MATERIALS AND METHODS
	Sampling
	Analysis of stomach contents
	Analysis of stomach contents

	RESULTS AND DISCUSSION
	Characteristics of the specimens and the diet
	Changes in diet by size and effect of anthropogenic intervention
	Variation in diet for different hydrological periods

	Acknowledgments
	Funding
	Conflict of interest
	REFERENCES
	Table 1. Location of sampling stations and number of individuals of sabaleta (Brycon henni) landed in the Nare and Guatapé river basins, Magdalena River system, Colombia
	Table 2. Composition of the sabaleta (Brycon henni) diet in the Nare and Guatapé river basin, as a percentage of frequency of occurrence (%F), percentage of Volume (%V) and percentage of the Alimentary Importance Index (AII) for all sampled stomachs (n=262).
	Figure 1. Frequency of the primary prey groups in the sabaleta (Brycon henni) diet by size classes (standard length) in the Nare and Guatapé river basins, Magdalena River system, Colombia. AII: Alimentary Importance Index
	Figure 2. Bray-Curtis similarity grouping dendogram based on Alimentary Importance Index (AII) values by size classes for sabaleta (Brycon henni) in the Nare and Guatapé river basin, Magdalena River system, Colombia
	Table 3. Variation in the Alimentary Importance Index (AII) of the different categories of prey in the sabaleta (Brycon henni) diet by sex, size groups and basin in the Nare and Guatapé rivers, Magdalena River system, Colombia. SL = Standard Length
	Table 4. Variation of the alimentary importance index (AII) of the different categories of prey in the sabaleta (Brycon henni) diet by size groups in the different hydrological periods in the Nare and Guatapé river basins, Magdalena River system, Colombia. Group I: < 170 mmSL, Group II: > 170 mm SL.



