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RESUMO

A histéria de vida de uma espécie pode ser considerada a principal fonte de informagbes acerca desta,
parametros como comportamento de corte, periodo de incubag¢do, numero de ovos e filhotes, podem
representar a aptiddo dos individuos em relacdo ao meio, alterado ou ndo. Dessa maneira ao se obter
informacdes do sucesso reprodutivo de uma espécie € possivel avaliar a relagdo dos individuos com as
modificacdes do ambiente. A Curicaca, (Theristicus caudatus) ocupa preferencialmente areas secas
campestres e utilizam areas de cultivo como sitios de alimentagdo. Dentro da familia Threskiornithidae, é
considerada a espécie mais adaptavel as perturbacées ambientais e por isso ela pode ocupar diversos
ambientes, inclusive antropizados, nidificando proximo a residéncias, e até em torres de transmissdo. Este
trabalho teve como objetivo avaliar o sucesso reprodutivo de trés diferentes populacdes de Theristicus
caudatus nos Campos de Cima da Serra. Foram acompanhados na estacao reprodutiva de 2011, trés locais de
nidificagdo nas cidades de Bom Jesus (A e C) e Sao José dos Ausentes (B), que possuiam caracteristicas
ambientais diferentes entre si. Utilizaram-se trés métodos para determinacdo do sucesso reprodutivo: o
sucesso aparente, a taxa de eclosdo dos ovos e o protocolo de Mayfield (1961,1975), considerando as
modificacdes sugeridas por Hensler & Nichols (1981). Nas 600 horas de observacdo durante periodo
reprodutivo, evidenciou-se uma média de 1,87 £ 0,74 ovos por ninho. O sucesso aparente e o protocolo de
Mayfield apresentaram diferengas proporcionais entre 0s grupos, sendo o grupo B o que obteve maior sucesso
reprodutivo, seguido por C e A. O ambiente onde os individuos do grupo B se encontravam pode ser
considerado um meio termo entre as caracteristicas dos outros grupos, possuindo caracteristicas antropicas
que afastam predadores dos ninhos e das areas de alimentagdo, enquanto os locais de alimentacdo tém
reduzida influencia externa.

Palavras-chave: reproducgéo, ornitologia, comportamento, aves.

ABSTRACT

The life history of a species can be considered the main source of information about it, parameters such
as incubation period, number of eggs and chicks, may represent the aptitude of individuals in relation to the
environment, modified or not. Thus information from the reproductive success of a species allows evaluating the
relationship of individuals to environmental changes. This study aimed to assess the reproductive success of
three different populations of Buff-necked ibis, Theristicus caudatus, in Araucaria Plateau. The groups were
followed in the reproductive season of 2011, three breeding which had environmental characteristics different
from each other. We used three methods to determine the reproductive success: apparent success, hatching
rate of eggs and protocol of Mayfield. In 600 hours of observation during the reproductive period, approximately
200 hours for each group, there was an average of 1.87 £ 0.74 eggs per nest. The apparent success and the
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protocol of Mayfield showed proportional differences between the groups. The environment where individuals
were nesting in group B can be considered a compromise between the characteristics of other groups, with
anthropogenic characteristics that draw predators away from nests and feeding areas, while feeding sites has

reduced external influences.

Keywords: breeding, ornithology, behavior, birds.

INTRODUCTION

The Buff-necked ibis, Theristicus
caudatus (Boddaert, 1783), belongs to
Pelecaniform Order and occurs in South America,
distributed from Colombia to Tierra del Fuego. In
Brazil these birds occupy countryside areas like
the Cerrado, croplands and humid fields
(Hancock et al. 1992), and its diet consists of
arthropods, soil invertebrates and some small
vertebrates such as frogs and lizards (Scherer-
Neto, 1982; Matheu and Del Hoyo, 1992; Belton,
1994; Sick, 1997).

Within the family of Threskiornithidae, the
Buff-necked ibis is considered the most
adaptable species to disturbances, which may
occupy many environments, including
anthropogenic  locations, nesting close to
residences, and even transmission towers (Olive,
2008), resulting in a higher abundance of
individuals. However, even abundant, this
species has few studies on its ecology and
biology (Scherer-Neto, 1982; Matheu and Del
Hoyo, 1992; Hancock et al. 1992; Lorenzetto et
al. 2003; Lorenzetto et al. 2004; Oliveira, 2008).

The understanding of the ecological patterns of
the species is a limiting factor for developing
appropriate conservation and management
strategies, both for wildlife and the environment in
which they are held. In addition, several studies
conclude on the importance to know the aspects
of basic biology of these species, including
information on reproductive biology, and these
data are key in setting priorities for conservation
of the same (Boyce, 1992; Reed et al. 1998;
Quader, 2005, Velevski et al. 2014, Machado et
al. 2017). In this sense, this study aimed to
evaluate the reproductive success of three
different populations of T. caudatus in Araucaria
Plateau using different environments, such as
native and impacted by agriculture and forestry
areas.

MATERIAL AND METHODS
Sampling

Three nesting sites were monitored
(Figure 1), which were classified by natural
environmental characteristics and/or
anthropogenic relating to land use. Group A was
located in Bom Jesus, and nesting occurred in
Eucalyptus sp. who were near habitations. In the
surrounding area was forestation of exotic
species Pinus sp. and pastures for cattle. Group
B was found in S&o José dos Ausentes, nesting
was held on Araucaria Angustifolia on the edge of
a forest fragment modified without understory,
due to cattle trampling. Its surroundings had
modified the native field. Group C, also located in
Bom Jesus and the subjects performed nesting
on individuals of A. angustifolia near housing,
associated with native pasture and native forest
in adjacent areas. Thus, they considered that the
groups were at different levels of anthropogenic
pressure.
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Figure 1. Map of the study area showing the
location of the three groups: a) in relation to
Brazil, b) in relation to the state of Rio Grande do
Sul; c) distribution of the three groups.
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The groups were followed during the
breeding season of the year 2011 for the months
from July to December, in monthly campaigns,
lasting fifteen days, being that each group was
observed for five days. During each campaign,
the group was observed daily and observations
were performed in the active period of subjects,
ranging from 05:00 to 19:00. Totalizing a
sampling effort of 600 hours of observation during
the reproductive period, each group had about
200 hours.

The observation was directed at
individuals in reproductive behavior, possible
breeding pairs, as well as individuals in the nest.
At the end of each campaign was carried out the
count of the eggs with the aid of mirrors and rods
in order to avoid further interference in the
reproductive process of birds.

Statistical analysis

Three methods were used to determine
the reproductive success: the apparent success
(number of successful nests / number of active
nests x 100), the hatching rate of eggs (number
of pups that have flown / number of eggs laid x
100) and the Mayfield protocol (1961, 1975),
whereas the modifications suggested by Hensler
and Nichols (1981). Within the Mayfield, protocol
was possible to calculate the daily survival rate
(DSR), Daily mortality and survival probability of
nesting in each group. DSR represents the
probability of the nest remain active from one day
to another, while the survival of the nest nests is
the probability to generate at least one offspring
at a period.

RESULTS AND DISCUSSION:

In the study, sites were observed a total of
93 individuals who formed 19 couples during the
reproductive period (Table 1).

Monitored groups of T. caudatus
maintained the density throughout the study,
even outside the breeding season. The subjects
performed movements for the feed sites in
smaller flocks or pairs as described by Oliveira
(2008), returning to the nest sites. The formation
of bird aggregations were related to the reduction
of losses in the reproduction (Master et al., 1993)
allowing to conclude that over time the groups
remain aggregated even after the breeding
seasons, due to the better utilization of the
resource, as well as possible protection against

predators that larger groups can offer (Martins
and Donatelli, 2001; Santos, 2009). Monitored
groups of T. caudatus maintained the density
throughout the study, even outside the breeding
season. The subjects performed movements for
the feed sites in smaller flocks or pairs as
described by Oliveira (2008), returning to the nest
sites. The formation of bird aggregations were
related to the reduction of losses in the
reproduction (Master et al., 1993) allowing to
conclude that over time the groups remain
aggregated even after the breeding seasons, due
to the better utilization of the resource, as well as
possible protection against predators that larger
groups can offer (Martins and Donatelli, 2001;
Santos, 2009).

It was observed that some couples used
existing nests, and this strategy has been
observed for seven nests, three for the A site,
four for site B and C.

The estimated average incubation time
was 25 + 3.018 days. About 45 days after
hatching period the first pups started to come out
of the nest. The last puppy held the nest out
about 60 days after hatching.

The reduction of the brood, a
phenomenon where two or more eggs are laid,
but usually only one develops, was present in the
three groups and is widely observed in many
groups of birds (Martins and Dias, 2003; Roberts,
2009; Rodriguez, 2009) inclusive may indicate a
form of adaptation in response to low food
conditions (Rodriguez, 2009).

In this sense, the laying of more than one
egg may be interpreted as a mechanism to
ensure the success of at least one young per
nest. Even with a reduction of 87% of the eggs,
the mortality rate of the less efficient group (A)
was 0.6%. In work by Hass et al. (1999) with
individuals from Scarlet ibis (Eudocimus ruber -
Threskiornithidae) had mortality rates of 4% of
eggs. In this study, it is reported that this
reduction may be mainly associated with
predation, an event that was not observed in any
of the following groups.

In addition, the loss of chicks and nests
has been reported in other species of the same
family in the state of Rio Grande do Sul. Petry
and Fonseca (2005) found varying rates of loss of
nests, and the highest was 26.92% to Bared-
faced ibis (Phimosus infuscatus) and 34.12% for
White-faced ibis (Plegadis chihi).
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The average of the hatching success of
eggs between groups was 42.47 + 4.33%, with
only the group A having a rate below the average
(37.5%), while B (45.45%) and C (42.86%) had
above-average rates. In turns, the apparent
success was 79.44% * 4.19 among the three
groups. Group A had the apparent success of
75%, while B was 83.33% and C 79.44%.

The hatching rate of the eggs showed no
big difference between the groups. In all of them
the number of eggs remained close to the already
reported average (Belton, 1994; Sick., 1997;
Lorenzetto et al., 2003), ranging from 1 to 3 eggs
per nest, but resulting in all cases in only one
young per nest. Daily survival rate excelled in
group B with 100% probability of survival of a
nest overnight. This was because since, even
with the reduction of the clutch, all couples who
lay eggs in this group had a puppy who flew from
the nest.

Calculations using the Mayfield protocol
showed differences between breeding groups.
DSR and the probability of survival of nests for
group A were 0.993 and 60.55%, respectively.
While the C group had DSR 0.997 and 81.85%
probability of survival of nests and for the B
group, the values were 0.1 and 100%, as all
nests obtained reproductive success.

Regarding the apparent success and
Mayfield protocol is observed that, in both tests,
group B stands with the greatest reproductive
success, followed by C and A. The environment
where the B group was found, showed
intermediate environmental characteristics
compared to other groups. This site has anthropic
features that shy away from approaching
predators of nests and feeding areas (Donazar et
al., 1994). On the other hand, the dirty fields used
as feeding areas do not receive any anthropic
influence, which can make the site as well as
safe and less impacted with reduced external
influence (Donazar et al., 1994).

The partial reduction of the clutch was
high, being approximately 87% of the nest
reduced the clutch size, both in the incubation (10
occurrences) and in  nestling phase (6
occurrences). It is noteworthy that only three
nests become inactive with reduced litter size.
The mortality rate to group A was 0.6% and C
0.26%, and in group B the value was zero
because there were no losses of nests.

So with this study, we can confirm that the
high adaptability of the species T. caudatus

(Sigrist, 2009) may be related to using of different
environmental and/or anthropogenic features

found, influencing their reproductive success
rates.
CONCLUSIONS:

The reproductive success of Theristicus
caudatus was influenced by the environment in
with the nests wore build. The presence of
anthropic  characteristics does not induce
differences in egg hatching, although, only one
site wave 100% probability of survival.

This survival tax and the reproductive
success was higher in the area here the birds
have access to food, but a minimum of
disturbance in the environmental, that reduce the
presence of predators on nesting or feeding
spots.
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Table 1. Reproductive data groups: Number of individuals, breeding pairs, average
number of eggs per nest, build and active nests.

A B C Total
Number of
individuals 43 27 23 93
Breeding pairs | 7 (36,84%) 6 (31,58%) 6 (31,58%) 19
Average number
of eggs per nest 210,82 1,83+0,75 1,8+0,84 1,87x0,74
Built nests 6 (35,29%) 6 (35,29%) 5 (29,42%) 17
Active nests 4 (26,67%) 6 (40%) 5 (33,33%) 15
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