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Abstract. We report first data on the fine-grained structure (branch diameter, length and diversity)
in three different sectors [core (central side), buffer (peripheral side), and nest chamber)] of a nest
of Monk Parakeets (Myiopsitta monachus) from a non-native breeding site located in an urban park
(Rome, central Italy). The central core sector was characterized by longer and thicker branches
capable of supporting the nest. The peripheral part (buffer) was characterized by less long and less
thick branches with the function of completing the structure. Branches building the nest chamber
were shorter and less thick but very diversified in size, because they included both small branches
supplied inside the chamber and longer branches covering it. This diversification of the internal
chamber (nest chamber) could be functional to maintain stable temperatures of incubator chambers
compared to large fluctuations outside the nest. The presence of leaves of herbaceous species (Hor-

deum leporinum) could play a bactericidal role for the nest plant material.

INTRODUCTION

Unique among parrots, Monk Parakeets (Myiopsitta
monachus) build communal nest structures (used year-
round) that contain several compartments (nest cham-
bers; Navarro et al. 1992), each with a separate entrance
and belonging to an individual pair (Caccamise and
Weathers 1977; Eberhard 1996; Burger and Gochfeld
2005; Romero et al. 2015). However, although studies
focused on nest-tree selection in Monk Parakeets are
largely available both in the species native range and in
areas of recent introduction (Hyman and Pruett-Jones
1995; Burger and Gochfeld 2000; Pranty 2009; Volpe
and Aramburt 2011; Avery et al. 2012; Burgio et al.
2014; Reed et al. 2014; Romero et al. 2015; Di Santo
et al. 2017), data on nest architecture are still relatively
scanty (see Harrison 1973).

In this note, we examine the fine-grained structure of a
nest of Monk Parakeets, reporting data on plant species
used and on the size (Iength and diameter) and diversity
of branches in three different nest sectors.

METHODS

We obtained data from a nest fallen on the ground in-
side a small historical urban park (Villa Sciarra, Rome,

central Italy; geographical coordinates: 41°53'04.1"N
12°27'49.2"E; 70 m a.s.l.; 7 hectares in size). In this
park, a small population of non-native Monk Parakeet
occurs and a large number of native and allochthonous/
ornamental trees are present (Cedrus libani, Cupressus
sempervirens, Quercus ilex, Ligustrum sp., Gingko
biloba, Laurus nobilis, Phoenix canariensis, Celtis
australis, Tilia americana, Ulmus sp. Cycas sp.; Cata-
lano 1995).

The nest (100 cm in length, 50 cm in height, 80 cm
in width) had at least two chambers and was built of
branches belonging to different tree species (mainly
Tilia americana and Celtis australis). In the nest cham-
bers, leaves of Hordeum leporinum were present.

To characterize nest structure, we hypothesized that it
could have been built using branches of different sizes
according to three sectors (distinguished with respect
to an internal-external gradient and a macroscopic
structural gradient; see also Eberhard 1998): an internal
sector (nest chamber, internal to nest), a central structure
(core; immediately surrounding the chamber), and a
peripheral sector (buffer; surrounding the core sector
on the exterior).

We took a sample of branches from each of the three
sectors. For each branch, the following measures were
taken using a professional calliper (Vernier LS PRO):
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length (in cm), diameter (in mm), and length/diameter
ratio, obtaining the average values (and standard de-
viation) for each sector. Since data were not normally
distributed (p > 0.01; one-sample Kolmogorov-Smirnov
test), the averages were compared between sectors using
the Kruskal Wallis test (n-unpaired data), and the paired
data were computed using the U Mann-Whitney test
(Dytham 2011). The frequency distribution of the length
and diameter size classes for the three sectors was calcu-
lated and compared using the Kolmogorov-Smirnov test.
We used the SPSS 13.0 software for statistical analyses.
From the frequency values, a structural diversity index
was calculated by applying the Shannon-Wiener index
(H* = fr)Infr;, where fr; is the relative frequency of size
categories), obtaining a diversity value of diameters
(H’ 4iam ) and lengths (H’,,,,) for the three sectors.

RESULTS AND DISCUSSION

In total, we measured 437 branches (core: 152, buffer:
180; nest chamber: 105). The lengths of the branches
were significantly different between the three sectors
(Kruskall-Wallis test; Table 1), with the core sector
having significantly longer branches compared to the
buffer sector (Z =-2.445, p < 0.05; Mann Whitney U
test) and to the nest chamber (Z = —-6.776, p < 0.001,
Mann Whitney U test). The branches of the nest chamber
were shorter in length than the branches of the buffer
(Z=-5.887, p <0.001, Mann Whitney U test).

Differences in branch diameter among the three sec-
tors were significant (Kruskal-Wallis test; Table 1).
Branch diameter in the core sector was significantly
larger compared to nest chamber and buffer sectors
(core-nest: Z=-4.254, core-buffer: Z=-5.73, p<0.01).
However, there was no significant difference between
nest and buffer sectors (Z = -0.472, p = 0.636; Mann
Whitney U test).

There was a significant difference in the length/diameter
ratio between different sectors (Kruskal Wallis test; Ta-
ble 1). The branches were longer and thinner in the buff-

er, with a significantly higher average length/diameter
ratio compared to the core and the nest chamber sector
(respectively, Z=-3.771 and Z=-6.511, both of them:
p <0.001), with the nest chamber sector having the low-
est average ratio (i.e. shorter and thicker branches: Z =
—4.068, p <0.001; Mann Whitney U test).

The frequency distributions of branch lengths and
diameters were significantly different between sectors
(core, nest chamber and buffer: respectively, D = 1.45,
p =0.038 and D = 2.67, both of them: p < 0.001; Kol-
mogorov Smirnov test). Considering branch lengths,
the most represented category was > 30—40 c¢m in the
core vs. >20-30 cm both in the nest chamber and in the
buffer (Figure 1), while considering branch diameters,
the most represented category was > 4—5 mm in the core
compared to > 2—-3 mm in the nest chamber and buffer
sectors (Figure 2).

The branches in the nest chamber showed the highest
heterogeneity in both lengths (H’,,,,, = 1.581 vs 1.268
of the core sector and 1.241 in the buffer) and diameters
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Figure 1. Frequency distribution of length categories for
three different sectors (core, nest chamber and buffer) of a
Myiopsitta monachus nest.

Table 1. Mean values (and +standard deviation) of branch length (in cm), diameter (in mm) and diameter/length ratio for
three different sectors of a Myiopstta monachus nest. Number of branches (N), size range (min—-max) and Kruskal-Wallis

test (K—W) values are reported. ** = p < 0.001.

Sectors K-W
Core Nest chamber Buffer Chi

Length (cm) 32.66 (£ 9) 23.02 (£ 12.14) 30.67 (+ 8.55) 53.96%*
Range 13.5-82.1 3.9-61.9 12.3-64

Diameter (mm) 3.65 (= 1.02) 3.08 (+1.27) 3.02 (£ 1.16) 35.72%%*
Range 1.5-6 0.5-7 1-7

Diameter/length ratio 9.52 (+3.25) 7.98 (+4.19) 11.24 (+4.52) 47.98**
Range 3.42-21.55 1.56-24.33 4.1-34.6

N 152 105 180
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Figure 2. Frequency distribution of diameter categories for
three different sectors (core, nest chamber and buffer) of a
Myiopsitta monachus nest.

(H’ giam = 1.637 vs. 1.471 in the core sector and 1.549 in
the buffer).

Overall, our data suggested that the fine-grained internal
branch structure of the studied Monk Parakeet nest could
be nonhomogeneous. The central core sector was char-
acterized by longer and thicker branches, probably more
able to support the stability of the nest structure. The
peripheral part (buffer) was characterized by less long
and less thick branches with the function of completing
the structure. Branches building the nest chamber were
the shortest and the thinnest but very diversified in size,
because they included both small branches supplied in-
side the chamber and longer branches covering it. This
diversification, together with the presence of leaves of
herbaceous species (yet reported from Aramburu et al.
2002), suggested a role in maintaining stable internal
temperatures with respect to the larger thermal fluctua-
tions outside the nest (see Viana et al. 2016). Moreover,
these authors observed that some plants brought to the
nest inhibited the growth of pathogenic bacteria (bacte-
ricidal role of nest plant material), therefore increasing
reproductive rates (Viana et al. 2016; see also Ruiz-
Castellano et al. 2016). Although a wide literature is
available regarding the role of nest structure in maintain-
ing an internal stable microclimate (e.g. Bartholomew
et al. 1976, Sonnenberg et al. 2020), a specific role of
branches is still poorly reported (e.g. for Monk Para-
keets: Caccamise and Weathers 1977). However, it has
been observed that nest branch size and bird body mass
are directly correlated in birds (see Deeming 2018),
and a high frequency of these materials could reflect a
relatively large body mass of this species. Leaf presence
in nests may also create an appropriate microclimate for

both parents and offspring (Mainwaring et al. 2014). For
large species, leaves have been suggested to function as
an insect repellent (McDonald et al. 1995).

Although we analyzed a representatively large number
of branches in this note, we obtained the first data only
from a focal nest. Therefore, further research from a
larger sample size is necessary to confirm these pre-
liminary data, also searching for further structural dif-
ferences in the colonial nests of this species.
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