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Resumo

Aspectos da estrutura populacional e alimentar de Leporinus piau Fowler, 1941 (Actinopterygii,
Characiformes, Anostomidae) do Acude Taperoa I, na regido do semi-arido da Paraiba, Brasil. Objetivou-
se determinar a estrutura populacional, estabelecer a relagdo peso-comprimento, a propor¢do sexual, a relagdo
entre a atividade alimentar e o periodo reprodutivo, e identificar a dieta e o regime alimentar de Leporinus piau.
Foram realizadas seis coletas, nos meses de outubro e dezembro de 2005; margo, junho, agosto e outubro de
20006, utilizando-se tarrafas, redes de espera ¢ arrasto. Alguns exemplares foram enviados a Colecdo Ictiologica
da UFPB. Foram coletados 89 individuos de comprimentos que variaram de 6,2cm a 22,0cm. O crescimento
foi do tipo alométrico negativo. Houve um predominio significativo de machos. A dieta alimentar de L. piau se
mostrou variada, sugerindo onivoria e oportunismo.

Unitermos: alimentacdo, Anostomidae, dindmica populacional, ictiofauna, semi-arido

Abstract

The aim of this research was to determine the population structure, weight-length relationship and sexual
ratio of Leporinus piau. It also attempted to evaluate the relationship between the alimentary activity and the
reproductive period, and to identify the diet and alimentary regimen. Six collections were made in the months
of October and December of 2005 and March, June, August and October of 2006, using casting, seining and gill
nets. Some specimens were sent to the UFPB Ichthyological Collection. The 89 collected individuals presented
lengths varying from 6.2cm to 22cm. The growth of the species was of the negative allometric type. There
was a significant predominance of males. The alimentary diet of L. piau was apparently variable, suggesting
omnivorousness.

Key words: Food, Anostomidae, populatios dynamics, ichthyofauna, semi arid
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Introduction

Specific knowledge of biology and population
dynamics is needed for the preservation of natural
fish stocks, aimed at their permanent exploitation.
Besides providing information about these aspects, it
is also important to obtain information about possible
environmental alterations.

Among the northeastern micro-regions, semi-arid
areas suffer a great deficiency in their water resources
due to low precipitation and high evaporation indices,
increasing the water environments’ eutrophication
process. The environments change from completely
dry to overflowing in the majority of water systems,
sometimes in a short period. In Paraiban semi-arid
zones, the hydrological cycle has a great influence on
the population structure of fish assembly, but only a few
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studies have been developed in this region, such as those
of Montenegro et al. (2006) and Chaves et al. (2009).
The aim of this work was to determine the population
structure of Leporinus piau in Taperoa Il Dam, Paraiban
semi-arid region, based on length classes, establishing
the weight/length relationship and sexual proportion.
It also attempted to evaluate the feeding activity and
reproduction period relationships, elucidating the
feeding habits and feeding regime.

Material and Methods

Taperoa Il Dam is part of the Taperoa River Basin
and is located in Taperod, in the center part of Paraiba
State (Figure 1), between the coordinates 07°11°44”S
and 07°13°44”S and 36°52°03”W and 36°50°09”W. It
presents a capacity of 15,148,900m’ of water
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FIGURE 1: Taperoa Il Dam localization, Tapero4, Paraiba, Brazil.
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This region presents two well-defined seasons,
the rainy season of 3 or 4 months, and the dry one
throughout, the rest of the year. Following K&ppen
(1900), the region’s climate is semi-arid, hot and dry,
with the rainy season in summer/autumn. It is the region
with the lowest precipitation indices in Brazil, with about
300mm/year (Pimenta Filho et al., 2004). Six samplings
were performed over 24h in the months of October and
December (2005 — dry season), March and June (2006
— rainy season), and August and October (2006 — dry
season). Figure 2 shows pluviometric indexes and dam
volume for those months.

Fish specimens were collected with the following
fishing gear: cast nets and seining nets (15mm net
between adjacent knots, nylon bags with 0.2mm of net
open) and gillnets (meshes of 15, 20, 25, 35 and 40mm
between adjacent knots). These gears were used to
include fishes of all sizes and environments, since there
are different species in the dam, occupying different
niches.

Organisms were fixed in a 10% formalin solution
in the field and later taken to the Laboratory of Aquatic
Ecology/DSE/UFPB, where the taxonomic identification
was confirmed based on Britiski et al. (1984), as well as
specialists in this area. Some representatives of species,
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were kept in the icthyological collection of UFPB (n°
6185).

Population structure

The population structure was expressed in terms
of size of individuals by placing species into length
classes (cm). The population of the fish assembly was
established through the distribution of the length classes,
in order to verify the relative frequency of juveniles and
adults along the seasons, randomly. The identification
of the maturation stages of the collected individuals
was determined following Vazzoler (1996). One-way
ANOVA was applied to test differences among the mean
lengths of the various species among the seasons.

The weight/length relationship was established
based on the standard length (cm) and total weight (g).
Individuals were sampled independently of sex. The
mathematical expression Pt = a CP® (Santos, 1978) was
used and the curve adjustment was performed using
Excel® 2003 software. Following Benedito-Cecilio and
Agostinho (1997), the angular coefficient (b) for each
species is generally constant and tends to be near 3.0,
when there is similar increment in weight in the different
fish body parts, expressing the type of growth called
isometric. When (b) shows values higher than 3.0 it is
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FIGURE 2: Pluviometric indexes (bars) of Taperoa region and volume (line) of the Taperoa II Dam, registered during the studied period

(Source: AESA, 2007).
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considered to represent a positive allometric growth,
and when lower, negative allometric growth. Allometric
growth is said to occur when the weight increment of
the different body parts is dissimilar.

The sex identification and gonadal stages of
the collected individuals were determined following
Vazzoler (1996), and subsequently the sexual proportion
was established. This kind of analysis was developed
in 38% of the individuals caught. To verify wheter
there were significant differences among the sexual
proportions in populations, Qui-Square (y?) was applied
along the seasons using the Statistica® software, version
6.0 (Statsoft, 1998).

Feeding structure

In order to gain knowledge of the trophic structure
(feeding habits and food regime) the stomachs of the
same individuals used for sexual population structure
analysis were employed (28 individuals), and these were
immediately fixed in a 10% formalin solution injected
into the stomachs. The stomach contents were removed
in the laboratory and preserved in 75° GL ethanol,
until its macroscopic and microscopic analyses could
be developed. Food items were identified down to the
lowest possible taxonomic level, based on specialized
references (such as Edmonson, 1959; Germain, 1981;
Menezes and Dias, 2001) along with consulting
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experts.

To determine the food items, the method of
occurrence frequency, calculated by dividing the number
of times each food item occured by the total number of
analyzed stomachs (Zavala-Camim, 1996), was used,
together with the points method (Hynes, 1950; Fugi et
al., 1996; Resende et al., 2000; Peret, 2004). In this latter
method, the score for each food item was multiplied
by the respective stomach weight (Hynes, 1950). To
evidence the most important feeding items in the food
diet of the fishes, the Importance Alimentary Index (Ali)
was used following Kawakami and Vazzoler (1980).

Results

Population structure

Leporinus piau individuals presented length
values between 6.15 and 22c¢m (lowest and highest
values, respectively), mode 15. Small individuals,
juveniles between 6.2 and 12cm, predominated in
the dry period (2005 and 2006), suggesting a recent
recruitment (Figure 3).

ANOVA analysis comparing the mean length values
in the three studied seasons revealed that individuals of
this species presented a higher mean length during the

rainy period [F =4.53; p=0.013]. The Tukey test
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FIGURE 3: Number of individuals of Leporinus piau by length classes (cm) in the study period.
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showed that the individuals caught in the dry period of
2005 (mean length 12.6¢cm) and 2006 (12.8cm) were
significantly shorter than individuals collected in the
2006 rainy period (mean length 17.7cm) (p < 0.03).

Individuals of L. piau weighed from 9 to 271.1g,
the lowest and highest total weight values, respectively,
with a negative allometric growth, b = 2.73 (Figure
4), meaning that fish development does not present a
proportional growth amongst all body parts.

A significant dominance of L. piau males was
observed along the study period [X?*=9.93; gl.=1;p
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<0.01], in a proportion of 2.4:1.0 (Figure 5). In the dry
periods of 2005 and 2006, a greater number of females
were observed, the opposite of the rainy period (Table
1). The Qui Square test could not be applied because the
data did not fulfill the test requirements.

In relation to the pattern growth of the individuals,
the highest value was 22cm for females and 19cm for
males. Nevertheless, significant differences between
mean length (14.5cm for females and 12.9cm for males)
were not observed (t = 1.67; g.1. = 56; p = 0.09).
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FIGURE 4: Length/weight relationship of Leporinus piau in Taperoa Il Dam, Taperoa — PB, along the study period.

FIGURE 5: Sexual proportion of Leporinus piau in Taperoa Il Dam, Taperoa — PB, along the study period.

Revista Biotemas, 23 (2), junho de 2010



106

TABLE 1: Sexual proportion in Leporinus piau in
Taperoa Il Dam, Taperoa — PB, along the

study period.
Sex  Dry/2005 Rainy/2006 Dry/2006 Total
3 3 11 17
50.0% 100.0% 22.5%
3 0 38 41
50.0% 0.0% 77.6%
Total 6 3 49 58

Feeding structure

During the entire study period, L. piau presented
a high feeding activity, showing a decrease in March,
coincidently with the reproductive period, although
significant Speraman’s correlations were not presented
[r,=-0.50; p = 0.39] (Figure 6).

The length of the L. piau specimens used in
stomach contents analysis (28 individuals) varied from
7.6cm to 22.0cm, mean 13.9. The diet food of L. piau
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counted a total of 59 items, 74.6% registered in the 2005
dry period, 22.0% in the 2006 rainy season and 66.1% in
the 2006 dry season (Table 2). We could clearly observe a
more expanded food diet in the dry periods (2005-2006)
probably associated with the increase in the trophic state,
which is observed in this period, allowing the presence
of a greater variety and quantity of food items.

In the 2005 dry period, the main food items in the
L. piau diet were: vegetable remains (14.6%), Clorella
vulgaris (11.1%), Cyclotella meneghiniana (11.2%),
organic matter (8.2%) and eggs (8.2%). In the 2006 rainy
period, the main food items were: vegetable remains
(8.9%), eggs (8.1%), debris (5.4%) and seeds (5.3%).
In the 2006 dry season, the main foods items were
organic matter (20.4%), Melosira granulata (10.4%),
insect remains (15.4%), Chironomidae larvae (12.6%)
and Conchostraca (7.7%). The non- overlap of the main
items in the different seasons reveals the fact that this
species is highly versatile and uses whatever is most
abundant in the environment.

E Feeding activity %o

m Reproductive activity %o

FIGURE 6: Feeding activity X reproductive activity of Leporinus piau in Taperoa Dam, Taperoa — PB, along the study period.

Revista Biotemas, 23 (2), junho de 2010



Feeding and population structure of Leporinus piau 107

TABLE 2: Frequency of occurrence (Fo), points frequency (Fp) and index of food importance (Ali — Alimentary
Importance Index) of food items of Leporinus piau registered in Taperoa Il Dam, Taperoa — PB,
along the study period.

Season Dry/05 Rainy/06 Dry/06
Number of the stomachs 7 2 19
Items Fo Fp TAi Fo Fp ILai Fo Fp Iai

Debris 429 0.30 2.05 50 8.36 541 10.53 0.97 0.25
Fish scales 28.6 0.20 0.91 5.26 0.15 0.02
Organic matter 85.7 0.60 8.22 50 1.31 0.85 73.68 1143  20.39
Eggs 85.7 0.60 822 100 6.23 8.07 36.84 3.21 2.86
Vegetable remains 114.3 0.81 14.61 100 6.89 892 4211 3.25 3.31
Seeds 28.6 0.20 091 100 4.10 531  31.58 291 2.23
PHYTOPLANKTON
Bacylariophyceae
Cyclotella meneghiniana 100.0 0.71 11.19 100 3.44 446 2632 1.66 1.06
Cymbella sp. 143 0.10 0.23 50 2.79 1.80
Denticula sp. 10.53 1.33 0.34
Ephitemia sp. 50 2.79 1.80
Gomphonema sp. 10.53 0.71 0.18
Gyrosigma sp. 14.3 0.10 0.23 5.26 0.70 0.09
Mastogloia smithii 10.53 1.33 0.34
Melosira granulata 429 0.30 2.05 100 3.44 446  89.47 4.98 10.79
Melosira italica 5.26 0.60 0.08
Navicula spl. 28.6 0.20 0.91 50 0.66 042  21.05 1.64 0.84
Navicula sp2. 28.6 0.20 0.91
Nitzschia sp. 143 0.10 0.23 10.53 1.48 0.38
Pinnularia sp. 28.6 0.20 0.91
Surirella sp. 14.3 0.10 0.23 10.53 0.86 0.22
Synedra sp2. 42.9 0.30 2.05
Chlorophyceae
Filamentous algaes 42.9 0.30 2.05 50 1.31 042  31.58 2.11 1.61
Ankistrodemus convolutus 28.6 0.20 0.91
Ankistrodesmus falcatus 28.6 0.20 0.91 31.58 1.21 0.93
Chlorela vulgaris 100.0 0.71 11.19 100 3.44 4.46  57.89 4.24 5.94
Chrocooccus sp. 14.3 0.10 0.23
Coelastrum sp. 14.3 0.10 0.23
Kirchneriella contorta 429 0.30 2.05
Spyrogira sp. 28.6 0.20 0.91
Cianophyceae
Anabaena sp. 5.26 0.08 0.01
Lyngbia sp. 28.6 0.20 0.91
Mycrocistis aeruginosa 28.6 0.20 0.91
Oscillatoria spl. 57.1 0.40 3.65 5.26 0.60 0.08
Oscillatoria sp2. 28.6 0.20 0.91
Euglenophyceae
Euglena sp. 143 0.10 0.23
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Phacus sp. 14.3 0.10 0.23
Trachelomonas sp. 71.4 0.50 5.71
ZOOPLANKTON

Rotifera

Conochilus sp. 28.6 0.20 0.91
Brachionus sp. 14.3 0.10 0.23
Keratella americana

Keratella tropica

Cladocera 28.6 0.20 0.91
ZOOBENTHOS

Arachnidae 14.3 0.10 0.23
Chaoboriidae

Diptera Ceratopogonidae

Ephemeroptera

Gastropoda 28.6 0.20 0.91
Hydracarina

Hymenoptera

Chironomidae grub 429 0.30 2.05
Melanoides tuberculata 14.3 0.10 0.23
Nematoda 14.3 0.10 0.23
Ironomidae 14.3 0.10 0.23
Oligochaeta

Odonata 28.6 0.20 0.92
Insect remains 57.1 0.40 3.65
Ostracoda 57.1 0.40 3.65
Conchostraca 28.6 0.20 0.91
Total items 44

50 0.66 042  15.79 1.55 0.59

5.26 0.51 0.06

5.26 0.05 0.01
10.53 0.77 0.20

10.53 0.75 0.19
10.53 0.32 0.08
15.79 6.58 2.52
10.53 0.79 0.20
5.26 0.7 0.09
5.26 1.4 0.18
57.89 9.01 12.63
15.79 2.25 0.86
21.05 1.32 0.67
5.26 1.20 0.15
5.26 0.32 0.04
31.58 8.47 6.48
63.16  10.09 1543

42.11 7.53 7.68
13 39

Discussion

In the 2005 dry period (Oct-Dec), the distribution
of length classes was mainly represented by intermediate
individuals, which means a juvenile population, while
in the 2006 rainy period, especially in March, only four
individuals were collected and all with greater body
length (adults). In June, L. piau was not registered,
which could be related to the reproductive migratory
movements of this species.

In the present study, the peak in the reproductive
period was recorded in March 2006, coinciding with the
record of individuals, and this matches with the higher
pluviometric precipitation, suggesting that these events
may be related. As Tavares and Godinho (1994) observed
in a study in the Trés Marias reservoir — Sao Francisco
River basin, mature specimens of L. piau appeared
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between Dezember and February (rainy period). In
the 2006 dry period (Aug-Oct) a greater variation in
individual body length was observed, as well as the
presence of smaller fishes, meaning a recent recruitment.
According to Benedito-Cecilio and Agostinho (1997),
inferences about recruitment can be obtained by the
space-temporal frequency of juveniles.

The relationship food versus reproductive activity
showed that during the peak in the reproduction
(March/2006) there was a decrease in feeding activity,
indicating that in periods in which reproductive
activity is not so intense, the species invests in food
and consequently the acquisition of reserves to ensure
reproduction, since the species is rheophilic (Luz, et
al., 2009). A similar result was reported by Pereira et
al. (2007), studying the species Leporinus copelandii
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(Steindachner, 1875) in the basin of the lower Paraiba
do Sul River, where the greater food intake occurred
outside the period of reproduction.

This species uses food items from substrate,
showing a feeding preference. Nevertheless it used
several food items, specially considering the temporal
analyses, suggesting omnivorousness and opportunism,
that are important strategies for survival through the
semi-arid dynamics. Corroborant to these results, Lizama
and Takemoto (2000), in a study about the influence
of the feeding habit on the growing patterns in fish,
state that L. piau is omnivorous. However, in a study
conducted by Gurgel and Canan (1999), in the Jiqui
Lagoon in Rio Grande do Norte State, L. piau presented
a diet composed mainly by insects, followed by other
unidentified items. Teixeira and Gurgel (2005), studying
the ichthiofauna of the Riacho da Cruz Dam — RN,
registered the species feeding on vegetables, algae, seeds
and insect remains.

Our results also agree with those from the study of
Melo and Ropke (2004), with other species of the same
genus in the Bananal floodplain whose food habits were
generalistic, and the food type was dependent on the
availability in the environment. The diet was similar to
the diet of L. piau in this work. Balassa et al. (2004),
studying four species of the Leporinus genus, verified
that all of them presented a wide feeding spectrum,
and that the diet was composed of vegetables, detritus,
insects of different orders, aquatic invertebrates and
fishes. Nevertheless, Alvim and Peret (2004) classified
L. piau as a herbivorous species, together with Astyanax
bimaculatus and A. fasciatus.

According to Gomes and Verani (2003), in a
study carried out in Trés Marias Reservoir, L. piau was
basically herbivorous, but with a great tendency towards
omnivorousness, being the filamentous algae (associated
with substrates, which can corroborate the benthivorous
habit of this species) being the main items in the diet
food. Mérona and Rankin-de-Mérona (2004), analyzing
food resources of a fish assembly in a floodplain lake
in central Amazonia, observed that Leporinus friderici
and L. piau presented a diet composed by fruits, flowers
and other vegetable materials. The first species was
different because it showed a wider diet including
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insects, terrestrial invertebrates, aquatic invertebrates,
shrimps, eggs and fish.

Hypothetically, the major food items that vary
with seasonality observed in habitats such as semi-arid
zones and floodplains is the result of feeding adaptation
to the changes in the environment that alter the degree
of trophicity and availability of food throughout the
hydrological cycle.
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