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Abstract
We investigated the efficiency of different kinds of perches in attracting seed disperser-birds and increasing the seed 
rain in a degraded area located in the northeast region of São Paulo State. We installed seed traps under natural perches 
(NPs, living trees); simple artificial perches (SAPs) of 3m tall and a crossbar; elaborate artificial perches (EAPs) of 
7m tall and three crossbars, and in a control area. Results showed the number of bird-dispersed seeds deposited was 
proportional to the number of structures for perching. The NPs also have provided other resources for birds such as 
food and shelter. Comparing visitation between artificial perches, there was greater use of EAPs also for having more 
perching structures and for being taller, providing better airspace visibility for predatory birds and tyrant-flycatchers, 
important seed dispersers. Thus, natural and artificial perches with similar characteristics to the EAPs are the most 
recommended as a base or complementary method for the restoration of degraded areas near to propagules source, 
also contributing to the maintenance of local fauna.

Keywords: birds, seed dispersal, frugivory, perches, forest restoration.

Uso de poleiros e dispersão de sementes por aves em um pasto abandonado 
no Parque Estadual de Porto Ferreira, sudeste do Brasil

Resumo
Investigamos a eficiência de diferentes modelos de poleiros na atração de aves dispersoras e no incremento da chuva 
de sementes em uma área degradada localizada na região nordeste do Estado de São Paulo. Instalamos coletores de 
sementes sob poleiros naturais (PNs, árvores vivas); poleiros artificiais simples (PASs), com 3m de altura e um ponto 
de pouso; poleiros artificiais elaborados (PAEs), com 7m de altura e três pontos de pouso e coletores em área aberta 
(testemunha). Verificamos que o número de sementes ornitocóricas depositadas nos coletores aumentou proporcionalmente 
à quantidade de estruturas de pouso dos poleiros. Os PNs também disponibilizaram outros recursos para a avifauna, 
como alimento e abrigo. Comparando-se a visitação entre os poleiros artificiais, houve maior utilização dos PAEs que, 
além de apresentarem mais pontos de pouso, são mais altos, fornecendo melhor visibilidade do espaço aéreo para aves 
predadoras e que apanham insetos em vôo, como os tiranídeos, importantes dispersores de sementes. Neste sentido, 
poleiros naturais e artificiais com características similares aos PAEs são os mais recomendados como método base 
ou complementar na restauração de áreas degradadas próximas a fontes de propágulos, contribuindo também para a 
manutenção da fauna local.

Palavras-chave: aves, dispersão de sementes, frugivoria, poleiros, restauração florestal.

1. Introduction

In the tropics, 50-90 percent of the trees depend 
on seed‑disperser animals for reproduction (Howe and 
Smallwood, 1982; Fleming  et  al., 1987; Holl, 1998; 
Holl et al., 2000), mainly birds (Carlo and Yang, 2011; 
Graham and Page, 2012; Cavallero et al., 2013), of which 
about 20-50 percent of the species consume fruits at least 

during part of the year, acting as potential seed dispersers 
(Fleming et al., 1987; Jordano et al., 2006; Jordano, 2014).

Thus, frugivorous birds could be considered as 
landscape architects because their activity determines in 
part, vegetation recovery in disturbed habitats (Howe and 
Miriti, 2004; Cavallero et al., 2013). However, they are 
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generally not attracted to visit degraded areas, due to the 
low availability of fruits, greater exposure to predation 
and few or no suitable places to stop and rest (Holl, 1998; 
Graham and Page, 2012).

Knowing the seed dispersal is one of the main forest 
regeneration barriers (Holl et al., 2000; Shiels and Walker, 
2003; Hooper et al., 2005), the use of bird perches has 
been investigated as a method to increase the seed rain 
and to accelerate the process of ecological succession in 
sites to be restored (Guevara and Laborde, 1993; Zanini 
and Ganade, 2005; Carlo and Yang, 2011).

Studies evaluating the effectiveness of perches in 
temperate and tropical ecosystems have reported an 
increase of propagules input in disturbed and degraded areas 
(Wunderle, 1997; Holl, 1998; Shiels and Walker, 2003; 
Carlo and Yang, 2011; Cavallero et al., 2013) since they 
create stopping and resting points for birds to regurgitate 
and defecate seeds (Jordano et al., 2006; Graham and Page, 
2012). These recruitment foci act as centers of seedling 
establishment, contributing to the dynamics of ecological 
succession (Cavallero et al., 2013).

Bird perches can be natural, such as remnant trees, 
live fences and dead trees, or artificial, such as wooden 
poles and structures made from bamboo (McClanahan 
and Wolfe, 1993). May also vary in number of landing 
points, height and distance from the nearest seed source, 
among others. However, few studies have compared the 
efficiency of perches with different designs on visitation 
and seed deposition by birds.

In this sense, the present study aimed to investigate the 
influence of different kinds of perches on visitation by birds 
and increasing of the seed rain in an ​​abandoned pasture 
close to remnants of semideciduous forest and savanna 
in the northeast region of São Paulo State. We focused in 
answer the following questions: 1) Do perches improve 
seed deposition by birds in comparison to the open area? 
2) Which bird species use the perches and which plant 
species are disseminated? 3) Does the architecture of 
perches interfere in the visitation and seed deposition? 
4) Are there qualitative and quantitative changes due to 
the climatic seasonality?

2. Material and Methods

2.1. Study area
This study was conducted in the Porto Ferreira State 

Park (PFSP), a Conservation Unity belonging to São 
Paulo State Forest Institute. Located in Porto Ferreira 
city (21° 49’ S and 47° 25’ W), the park covers an area 
of 611.55 hectares, of which about 400ha are represented 
by semideciduous forest (SF) and 180 ha by savanna. 
According to Köppen’s system the regional climate is 
Cwa, with two well defined seasons: dry winter and rainy 
summer (Bertoni et al., 2001).

The experiment was installed in an abandoned pasture 
of 10.75ha (Tabanez  et  al., 2003) located a minimum 
of 150m from the savanna and 230m from the forest 
edges. Although still dominated by exotic grasses, sparse 

trees and shrubs naturally developed in the area, among 
which are: Baccharis dracunculifolia DC. (Asteraceae), 
Byrsonima intermedia (Malpighiaceae), Myrsine coriacea 
(Primulaceae), Zanthoxylum rhoifolium (Rutaceae), 
Solanum spp. (Solanaceae), Trema micrantha (Cannabaceae) 
and Aegyphila sellowiana (Lamiaceae).

2.2. Procedures
For the evaluation of seed deposition, traps were 

installed in four experimental models: a) under natural 
perches (NPs); b) under simple artificial perches (SAPs); 
c) under elaborate artificial perches (EAPs) and d) in a 
control area (CA). In each sample set were allocated 10 seed 
traps, totaling 40 units. Traps were made of wood and 
PP-NWF (polypropylene non-woven-fabric), positioning 
the tissue about 30cm from the ground to reduce the 
chances of seed predation by terrestrial invertebrates as 
well as the conditions for its germination, as suggested 
by Bocchese et al. (2008).

SAPs consisted of a 3m tall bamboo and a crossbar 
1m long attached perpendicularly at the top; EAPs were 
built with Eucalyptus logs 7 m tall and 3 crossbars 1 m 
long, 1,5 m distant from each other counting from the 
top. The arrangement of artificial perches in the field is 
shown in Figure 1. NPs corresponded to 5 trees naturally 
developed in the abandoned pasture, randomly chosen, 
located around the set of artificial perches. Under the 
canopy of each tree were installed two seed traps. For the 
CA, traps were installed in the open field, adjacent to the 
artificial perches, according to Figure 1.

Figure 1. Arrangement of artificial perches and seed traps in 
the experimental area.
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This experiment was conducted between June 2012 
and May 2013. Traps were emptied at intervals of 20 days 
(except when it was necessary to fix the seed traps: between 
August 20 and August 30, 2012; October 10 and October 
19, 2012; December 19, 2012, and January 15, 2013). 
Seeds were sorted, counted and identified by comparison 
with the surrounding fertile material and consulting specific 
bibliography (Lorenzi, 2008, 2009a, b; Kuhlmann, 2012). 
Only bird-dispersed seeds were considered; unidentified 
species were classified as morphospecies, according to 
Melo et al. (2000).

Plant species were ecologically classified according 
to: a) origin: native or exotic; and b) ecological group: 
pioneer, early secondary and late secondary. The climax 
species category was not included in successional classes 
because many typical understory plants occur in both stages, 
more mature and other succession phases, according to 
Gandolfi et al. (1995). The inclusion of species in ecological 
groups followed descriptions of Batalha and Mantovani 
(2001), Paula et al. (2004), Pinheiro and Monteiro (2009) 
and field observations. Scientific nomenclature and family 
classification follow the Reflora (2014).

The use of artificial perches by birds was also evaluated 
during one year, allowing recording the main visitor species 
and seasonal variations (Holl, 1998). Visits were recorded 
for 120h, being 10h of monthly observations, using 8x40mm 
binoculars, from places where it was possible to view the 
SAPs and EAPs at the same time. Natural perches were 
not included in the systematic observations due to the 
impossibility to visualize all of them at the same time, 
invalidating data comparison. Recorded species were 
grouped into feeding guilds, according to Sick (1997) and 
field observations. Taxonomic classification follows the 
Brazilian Ornithological Records Committee (CBRO, 2014).

2.3. Data analysis
The Spearman Correlation test was used to evaluate 

the degree of association between seed deposition and 
rainfall (data from Pirassununga region obtained in 
Tabanez et al., 2003) and between seed rain and records 

on perches. The Kruskal-Wallis test was performed to 
verify whether there was a significant variation in seed 
deposition among treatments. And the Mann-Whitney U 
test was used to determine whether there was significant 
difference between the rates of visitation by birds on 
artificial perches. All analyzes were performed using the 
statistical package BioEstat 5.0 (Ayres et al., 2007).

3. Results
3.1. Seed deposition

In one year, a total of 23,911 seeds was recorded: 
74  (0.3%) in the CA, 1,642 (6.9%) under the SAPs, 
5,816 (24.3%) under the EAPs and 16,379 (68.5%) under 
the NPs. The difference in seed deposition between the 
models was highly significant (Kruskal-Wallis H = 35.65, 
p<0.0001). Seeds of 70 bird-dispersed species belonging to 
32 families were collected, of which eight were not identified. 
The species richness recorded in each experimental model 
was as follows: five species (7.1%) in the CA, 21 species 
(30.0%) under the SAPs, 37 species (52.9%) under EAPs 
and 60 species (85.7%) under the NPs (Table 1).

The most representative families in number of 
species were: Myrtaceae, with six species, followed by 
Melastomataceae and Rubiaceae, with five species each 
(Table 1). The species that showed greater seed amounts 
were, in decrescent order: Miconia affinis (41.0%, n = 9,799), 
Callicarpa reevesii (17.3%, n = 4,134), Solanum sp. 
3 (13.4%, n = 3,215), Myrsine coriacea (10.6%, n = 2,530) 
and Cecropia pachystachya (6.7%, n=1,597), totalizing 
89% of recorded seeds. Most of the recorded species 
belongs to the group of early secondary (40.5%, n = 17), 
followed by pioneers (35.7%, n = 15) and, finally, by late 
secondary (16.7%, n = 7) (Table 1).

There was a positive correlation between the average 
of monthly rainfall and monthly seed deposition (Spearman 
Correlation test: rs = 0.61, p = 0.047). The highest number 
of seeds was recorded between November and March, with 
dispersal peak in the second half of February (n = 5,304 seeds), 
while the lowest total amount was recorded in September 
(n = 184) as shown in Figure 2.

Figure 2. Number of bird-dispersed seeds monthly collected in each experimental model between June 2012 and May 2013.
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Table 1. Bird-dispersed species with seeds recorded in the traps followed between June 2012 and May 2013, followed by 
ecological and quantitative data.

Family/Species EG1 O2 Number of seeds3

CA SAPs EAPs NPs Total
Anacardiaceae

Tapirira guianensis Aubl.# P da/s/sf - - 5 29 34
Annonaceae
Annona emarginata (Schltdl.) H.Rainer P - - - 1 1 2

Annona sp. - - - 1 - - 1
Xylopia aromatica (Lam.) Mart.# P da/s - 38 65 19 122

Araliaceae
Schefflera morototoni (Aubl.) Maguire et al.# IS da/s/sf - - 38 64 102

Arecaceae
Euterpe edulis Mart. LS sf - - 1 2 3
Syagrus romanzoffiana (Cham.)Glassman# IS s/sf - - - 13 13

Cannabaceae
Trema micrantha (L.) Blume# P da/sf - - 3 16 19

Dilleniaceae
Davilla elliptica A.St.-Hil. U s - - - 1 1

Euphorbiaceae
Alchornea glandulosa Poepp. & Endl.# IS da/s/sf - - 5 14 19
Maprounea guianensis Aubl. IS s - 4 - 30 34

Lacistemataceae
Lacistema hasslerianum Chodat.# LS s - 3 3 27 33

Lamiaceae
Aegiphila sellowiana Cham.# P da/s - 8 31 14 53

Lauraceae
Ocotea corymbosa (Meisn.) Mez# LS s/sf - 21 50 25 96
Ocotea pulchella (Nees & Mart.) Mez IS s/sf - - 1 - 1

Malpighiaceae
Byrsonima intermedia A.Juss# P da/s 13 50 89 8 160

Melastomataceae
Miconia affinis DC.# IS da/s/sf 1 933 2658 6207 9799
Miconia albicans (Sw.) Triana# IS s - - - 119 119
Miconia sp. - - - - 3 2 5
Melastomataceae 1 - - - - - 3 3
Melastomataceae 2 - - - - - 3 3

Meliaceae
Guarea guidonia (L.) Sleumer# LS s/sf - 1 4 - 5
Trichilia pallida Sw.# IS da/s/sf - - - 14 14
Trichilia sp. - - 1 - - 1

Moraceae
Ficus citrifolia Mill. IS s - 1 - 216 217
Ficus sp. - - - - - 16 16
Maclura tinctoria (L.) D.Don ex Steud. IS sf - - 1 44 45

Myristicaceae
Virola sebifera Aubl.# IS s - - 2 1 3

Myrtaceae
Eugenia florida DC.# LS da/sf - 2 4 6 12
Myrcia sp.# - da - - - 7 7

1Ecological group; P: pioneer, IS: initial secondary, LS: late secondary, U: unrated. 2Occurrence; s: savanna, sf: Semidecidous 
Forest, da: disturbed areas (according Tabanez et al., 2003 and field observations). 3Number of seeds recorded in each experimental 
model, being SAPs: simple artificial perches, EAPs: elaborate artificial perches, NP: natural perches and CA: control area. *Exotic 
species. #indicates that at least one individual of the species was observed in the experiment surroundings.
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Family/Species EG1 O2 Number of seeds3

CA SAPs EAPs NPs Total
Psidium guajava L.# P da - - 53 49 102
Psidium sp.1 - - - - 1 - 1
Psidium sp.2 - - - - - 1 1
Myrtaceae 1 - - - - - 18 18

Piperaceae
Piper sp. - - - - - 47 47

Primulaceae
Myrsine coriacea (Ruiz & Pav.) Mez# P da/s 46 282 803 1399 2530

Rhamnaceae
Rhamnidium elaeocarpum Reissek# IS da/sf - - - 16 16

Rosaceae
Prunus sellowii Koehne# IS s - 2 8 8 18

Rubiaceae
Amaioua guianensis Aubl. IS s - - - 2 2
Ixora gardneriana Benth. LS s - - 2 16 18
Palicourea sp. - - - - - 2 2
Rubiaceae 1 - - - - - 1 1
Rubiaceae 2 - - - - - 2 2

Rutaceae
Zanthoxylum rhoifolium Lam.# P da/s/sf 13 21 33 79 146

Salicaceae
Casearia sylvestris Sw.# IS da/s/sf - - - 10 10

Sapindaceae
Cupania vernalis Cambess. IS s - - - 1 1

Sapotaceae
Chrysophyllum marginatum (Hook. & Arn.) 
Radlk.

LS s - - - 2 2

Siparunaceae
Siparuna guianensis Aubl.# IS da/s/sf - 16 20 97 133

Smilacaceae
Smilax fluminensis Steud.# U s - - - 1 1
Smilax goyazana A.DC.# U s - - - 16 16

Solanaceae
Solanum americanum Mill.# P da - 49 83 545 677
Solanum sp. 1 - - - 4 14 - 18
Solanum sp. 2 - - - - 9 58 67
Solanum sp. 3 - - 1 47 512 2655 3215

Styracaceae
Styrax ferrugineus Nees & Mart.# P da - - - 2 2
Styrax sp. - - - - - 1 1

Urticaceae
Cecropia pachystachya Trécul# P da/s/sf - 32 1122 443 1597
Cecropia glaziovii Snethl.* P sf - - 17 123 140

Verbenaceae
Callicarpa reevesii Wall.*# P da - 126 170 3838 4134
Citharexylum myrianthum Cham. P - - - 1 - 1

Vitaceae
1Ecological group; P: pioneer, IS: initial secondary, LS: late secondary, U: unrated. 2Occurrence; s: savanna, sf: Semidecidous 
Forest, da: disturbed areas (according Tabanez et al., 2003 and field observations). 3Number of seeds recorded in each experimental 
model, being SAPs: simple artificial perches, EAPs: elaborate artificial perches, NP: natural perches and CA: control area. *Exotic 
species. #indicates that at least one individual of the species was observed in the experiment surroundings.

Table 1. Continued...
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Family/Species EG1 O2 Number of seeds3

CA SAPs EAPs NPs Total
Cissus sp.1 - - - - 5 - 5
Cissus sp.2 - - - - - 1 1

Non identified
Morphospecies 1 - - - - - 2 2
Morphospecies 2 - - - - - 3 3
Morphospecies 3 - - - - - 13 13
Morphospecies 4 - - - - - 1 1
Morphospecies 5 - - - - - 24 24
Morphospecies 6 - - - - 1 2 3
Morphospecies 7 - - - - 2 - 2
Morphospecies 8 - - - - 1 - 1

1Ecological group; P: pioneer, IS: initial secondary, LS: late secondary, U: unrated. 2Occurrence; s: savanna, sf: Semidecidous 
Forest, da: disturbed areas (according Tabanez et al., 2003 and field observations). 3Number of seeds recorded in each experimental 
model, being SAPs: simple artificial perches, EAPs: elaborate artificial perches, NP: natural perches and CA: control area. *Exotic 
species. #indicates that at least one individual of the species was observed in the experiment surroundings.

Table 1. Continued...

3.2. Bird visitation to perches
During 120 hours of focal observations, 21 bird 

species belonging to 14 families were recorded using 
artificial perches. There were 280 visits, of which 11.8% 
(n = 33) occurred on the SAPs and 88.2% (n = 247) on the 
EAPs. Visitation rates differed significantly between the 
treatments: 0.3 visits/h on the SAPs and 2.1 visits/h on the 
EAPs (Mann-Whitney U test: p = 0.006). Tyrannidae was 
the most representative family in number of visitors and 
visitations, with 7 species (33.3%) who used the perches 
in 60.0% of the visits (n = 168). The species Tyrannus 
melancholicus made the highest number of visits (28.2%, 
n = 79), followed by Pitangus sulphuratus (24.6%, n = 69), 
both from Tyrannidae family (Table 2).

There was temporal variation in the number of visits, 
with a positive correlation between rainfall and number 
of monthly visits (Spearman Correlation test: rs = 0.76, 
p = 0.007). During the rainy season occurred 81.8% of the 
visits, with a peak in February (26.8% of the visits), while 
in the dry season occurred 18.9% of the visits (Figure 3).

The following migratory species were recorded using 
the perches: Myiodynastes maculatus, T. melancholicus, 
Tyrannus savana and Empidonomus varius, all from 
Tyrannidae family (Table  2). These species (except 
T. savana, recorded out of focal sessions) correspond to 
14.3% of the total and were responsible for 34.3% of the 
visits, restricted to the period from September to March, 
coinciding with the period of greater visitation to perches.

The most representative feeding guilds were the 
omnivorous (38.1%) and insectivores (38.1%), followed 
by granivorous (14.4%) and frugivorous (9.4%). Although 
Patagioenas picazuro and Forpus xanthopterygius are 
classified as frugivorous, some authors consider them as 
seed predators (Howe and Estabrook, 1977; Moermond 
and Denslow, 1985). However, 42.9% of the species 
recorded include fruits in the diet at least during scarcity 
of its preferential food. These potentially disperser birds 
were responsible for 64.3% of the visits (Table 2).

4. Discussion
4.1. Seed deposition

Perches increased the seed deposition in the old pasture 
as observed in other studies developed in temperate and 
tropical areas (McDonnell and Stiles, 1983; McClanahan 
and Wolfe, 1993; Wunderle, 1997; Holl, 1998; Shiels and 
Walker, 2003; Zanini and Ganade, 2005; Carlo and Yang, 
2011; Cavallero et al., 2013).

According to Wunderle (1997) and Jordano et al. (2006), 
seed deposition can be significantly higher under perches 
than in nearby places where there are no perching sites, as 
in the control area of this study, because birds regurgitate 
and defecate more when perching than during flight. In the 
same way, perches with more crossbars or branches are 
more likely to be visited (Guevara and Laborde, 1993; 
Wunderle, 1997; Holl, 1998; Zanini and Ganade, 2005).

Furthermore, the natural perches used in the PFSP 
offered additional resources for birds such as fruits, insects 
and shelter, which also seems to have contributed to the 
greater seed deposition in their traps. On artificial perches 
birds became more exposed, besides not having food 
readily available, which probably inhibited the visitation 
by some species sporadically observed on natural perches, 
as the tanagers Ramphocelus carbo (Pallas, 1764), Tangara 
sayaca (Linnaeus, 1766), Tangara cayana (Linnaeus, 
1766) and Dacnis cayana (Linnaeus, 1766), among others. 
According to Zahawi et al. (2012), the structural complexity 
of perches is an important factor for attracting bird-seed 
dispersers in degraded areas, since it is directly related to 
the availability of food resources and habitats.

Only five plant species were responsible for almost 
90% of the seed deposition. These species are characterized 
by a generalist dispersal system, since they produce large 
amounts of small, colorful and juicy fruits, attracting a 
wide variety of opportunistic birds. Dispersal of these 
plants is highly efficient near forest edges and secondary 
vegetation, where they usually occur (Snow, 1981; Howe 
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and Smallwood, 1982; Fleming et al., 1987; Zahawi et al., 
2012).

M. affinis, species with the highest rate of seed deposition, 
belongs to the family Melastomataceae, considered one 
of the most attractive to birds in the New World. These 
plants have quite small fruits with a high proportion of 
pulp, bearing a large number of small seeds (Snow, 1981). 
It is one of the most abundant bird-dispersed species in 
the PFSP (pers. obs.).

The second species with the highest deposition rate 
was the exotic Callicarpa reevesii, originating from China 
(Potascheff et al., 2010). Similar results were obtained by 
Athiê and Dias (2012) in a study of frugivory by birds in a ​​
reforestation area in Rio Claro, São Paulo State. The authors 
found that the species with the highest visitation rates and 
consumption by birds was the exotic Melia azedarach 
L.  (Meliaceae), which produced fruits during all dry 
season, as well as C. reevesii. For Gosper et al. (2005), 
invasive alien plants usually bear fruit in times of food 
scarcity to reduce competition for dispersers with native 
species, thus facilitating its propagation and colonization 
of new sites. However, in the PFSP only two individuals 
of C. reevesii were observed, which does not corroborate 
the hypothesis that it acts as invasive species.

In all experimental models were predominant, in 
richness and number of seeds, pioneer and secondary 
initial species. These results reflect the regeneration stage 
of vegetation and the floristic composition of surroundings: 
vegetation nearest perches is mainly composed of early 
successional plants, common at forest edges and in areas 
in natural regeneration process, including the old pasture.

Equally important is the effect of distance between 
perches and surrounding remnants, the main seed sources 
of late secondary species to the old pasture. Most of 

bird‑dispersed seeds is dropped in less than 100m away 
from the parent plant (Wunderle, 1997), thus patterns of 
dispersal distance per animal (seed shadow) are typically a 
blend of high dispersal frequency near the maternal plant 
and a low occurrence of these events over long distances 
(Jordano  et  al., 2006; Jordano, 2014). Knowing the 
minimum distances between the perches and the remnants 
of savanna and SF in PFSP are, respectively, 150 and 
230m (see Material and Methods), these findings help to 
explain the low frequency of seeds from later stage species 
in the experiment.

At the same time, disperser birds visiting abandoned 
pasture and other disturbed areas, often explore few or no 
resources in forest interior, where those plant species are 
more frequent, even when these areas are surrounded by 
remaining forests (Holl, 1998). Thus, forest species such 
as the Euterpe edulis palm, had low relative abundance 
in the seed traps. On the other hand, species from early 
ecological groups are essential for the natural regeneration 
process because they can act as “facilitators”, helping 
the establishment of later stages species in the recovery 
area (Avendaño-Yáñez et al., 2014). Moreover, they are 
indispensible for attracting and/or maintaining pollinators 
and seed dispersers, because in general they produce 
large amounts of flowers and fruits attractive to animals 
(Tomazi et al., 2010).

Regarding temporal patterns of dispersal, the seed 
deposition was higher in the rainy season. In the tropics, 
animal-seed dispersal is more common during wet season, 
relating to pattern of plant fruiting (Howe and Smallwood, 
1982; Fleming et al., 1987; Wunderle, 1997; Zanini and 
Ganade, 2005). The peak of seed deposition occurred 
between December and February, coinciding too with 
birds breeding season, when increases the exploitation of 
food resources (Pizo, 1997; Jordano, 2014).

Figure 3. Temporal variation in the number of bird visits to the artificial perches during a 12-month period.
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4.2. Bird visitation to perches
The species observed using artificial perches are 

typically generalists. This result was expected, since most 
of birds that frequent disturbed areas have opportunistic 
habits, with diet based on insects and fruits of pioneer 
and ruderal plants, common in forest edges and secondary 
environments (Guedes et al., 1997; Jordano et al., 2006). 
Similar result was found by Holl (1998), while evaluating 
seed deposition by birds under artificial perches in an 
abandoned pasture in Costa Rica. According to this author, 
who also developed the work in a field surrounded by 
native vegetation, forest bird species did not visit perches 
because they are not used to exploiting resources in open 
areas and usually find the necessary resources for their 
own survival inside forest.

On the other hand, regeneration process does not 
necessarily depend on specialized, large and medium-sized 
frugivores, often absent in areas to be restored. Bird-seed 
dispersers that can tolerate disturbed landscapes are the 
most important in the early stages of forest succession, 
since they are responsible for disseminating propagules that 
will begin this process (Guedes et al., 1997; Jordano et al., 
2006; Francisco et al., 2007).

McKey (1975) and Bocchese et al. (2008) emphasize 
the importance of Tyrannidae, the most representative 
family in this study, for the forest succession: these birds 
feed both in forest edges and secondary and isolated 
plants. While feeding on insects in open areas, where 
they can find and capture them more easily, they carry 
seeds from pioneer species to degraded areas, accelerating 
the natural regeneration. In fact, many flycatchers were 
observed capturing preys in flight, while they were using 
the artificial perches of this experiment.

According to Bocchese et al. (2008), perches, besides 
providing better airspace visibility for birds that capture 
insects in flight, such as flycatchers, improve the field of 
view of potential predators. These authors observed in an 
experiment with artificial perches, near a savanna remnant 
in Mato Grosso do Sul, that some birds used them for 
hunting and foraging. In the PFSP experiment, bones of 
small animals were found in seed traps under the SAPs, 
possibly leftover food of predatory birds such as owls, 
hawks or falcons. For McDonnell (1986), perches higher 
than the surrounding vegetation, such as the elaborate 
perches of this experiment, are attractive to predatory 
birds because it act as an observatory for these species.

There was a seasonal pattern in bird visits to the 
perches, intensified during the rainy season. In this period, 
in addition to having the increase of resources exploitation 
due to greater availability of fruits and reproductive activity 
in birds, there is also the arrival of migratory birds, many 
of which participate actively of seed dispersal (Pizo, 
1997; Alves et al., 2008; Zahawi et al., 2012). Zanini and 
Ganade (2005) obtained similar results in a study about 
efficiency of perches in restoring Araucaria Forests in 
Brazil. According to Jordano (2014) the fruit ripening of 
some bird-dispersed plants is synchronized to the arrival 
of migrant birds.

5. Final Considerations

The present study demonstrated that perches - especially 
the NPs and EAPs - increased significantly seed deposition 
by birds in the abandoned pasture. However, of the more 
these areas are dominated by exotic grasses, is important 
to make the control of weeds, allowing germination of 
dispersed seeds in the area as well as the appropriate 
development of seedlings.

Considering the ecological efficiency in attracting 
bird‑seed dispersers and increasing of propagules 
deposition in open areas, as well as the low cost to install 
and maintain it, the use of perches for birds becomes 
recommended in similar conditions to those described in 
this study. In areas relatively distant from a seed source, 
is necessary to combine or replace this method by other 
forest restoration techniques.
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