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Simple Summary: The baya weavers of South and Southeast Asia, living in colonies, build over-
hanging nests in partially and fully completed forms on the same trees. The female birds will only
select certain nests in which to complete breeding, with nest structure linked to the nest tree char-
acteristics and the surrounding environment. We examined nest structure, nest tree characteristics,
and climatic variables for colonies found in two climatically dissimilar sites in Peninsular Malaysia.
Our results indicate that nest structure is linked to nest microclimate, possibly being influenced by
the surrounding temperature.

Abstract: The baya weaver (Ploceus philippinus: Ploceidae), found across South and Southeast Asia,
is known for its oblique-shaped overhanging nests. During the breeding season, females select from
partially built (‘helmet’-stage) nests constructed by the males, after which nests are completed and
used by the birds. Reproductive success is linked to an optimal microclimate within these nest
structures. We recorded nest tree and nest structure characteristics of 66 fully completed nests for
22 colonies located in two climatically dissimilar sites in Peninsular Malaysia and examined how these
factors affected the microclimate within six nests that were randomly selected at each location. Total
vertical length of the nests, the height of nests from the ground, and the diameter at breast height of
the nest trees recorded for the Selangor and Perlis colonies (in the southwest and north, respectively),
were significantly different. The climatic variables inside and outside the nests correlated significantly
in both sites. Our findings indicate that nest structures differed in Selangor and Perlis and were
linked to nest microclimate, possibly being influenced by the surrounding temperature.

Keywords: baya weaver; nest; nest structure; microclimate; macroclimate

1. Introduction

Weavers (Ploceidae) are known for their elaborately woven nests that differ in size,
shape, materials used, and building techniques, depending on the species. Baya weavers
(Ploceus philippinus) live in colonies across South and Southeast Asia, and often build their
nests in open habitats, including farmlands, plantations, and paddy fields, where food
and nesting resources are abundant [1]. Their globular, intricately woven nests are built
approximately 10 m above the ground to deter terrestrial predators [2,3].

Baya weavers use a wide selection of thin, delicate plant materials for nest-building [4]
that can regulate the microclimate within a nest [5]. A microclimate is the climatic con-
dition of a small, specialized area, a few meters or less from the ground that differs from
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surrounding atmospheric conditions [6]. For baya weavers, nest structure and microcli-
mate are crucial determinants of reproductive success [7]. Different climatic conditions
inside and outside the nests could be linked to the optimal internal environments re-
quired for the reproductive success [7]. For example, under high temperatures, parental
regulation of the internal temperature of the nest allows sufficient aeration to increase
nestling survival rates [8]. The importance of nest microclimate on reproductive success
has been demonstrated in a tree cavity nester, the northern flicker (Colaptes auratus) of
British Columbia where clutch size correlates positively with nest cavity temperature [9].
Elsewhere, experimentally increasing the temperature of tree swallow (Tachycineta bicolor)
nests in Prince George BC, Canada, improved the growth, size, and survival rates of
nestlings. [10]. As atmospheric conditions become gradually affected by climate change,
the abilities of breeding birds to adjust their nest microclimates accordingly are important
factors in ensuring their reproductive success [10]. The impact of microclimates on birds
with enclosed nests has widely been studied in Europe among box-nesting species, such
as marsh tits (Poecile palustris) [11], collared flycatchers (Ficedula albicollis) [12], and pied
flycatchers (Ficedula hypoleuca) [13].

We measured the nest trees of the baya weaver and the structure of completed nests to
determine whether the nest structure correlates with microclimatic variables at two study
sites located in the northern and southwestern parts of Peninsular Malaysia. The two sites
were chosen to ascertain differences in nest structure that could be linked to local climatic
differences and are also where baya weaver colonies have been heavily spotted, which
served as ideal locations for our study.

2. Materials and Methods

The two study sites were located in the states of Selangor and Perlis in southwest and
northeast Peninsular Malaysia, respectively, 400 km apart (Figure 1). Selangor, which is
industrialized and densely populated [14], has an average annual temperature of 33 ◦C and
precipitation of 1987 mm, while for Perlis, the average annual temperature and precipitation
is 26.7 ◦C and 1952 mm, respectively (Malaysian Meteorological Department, 2019). Perlis
receives substantial rainfall during most months of the year with a shorter dry season.
The baya weaver breeds during the rainy season, which in Selangor is from late May to
early October, while for Perlis, it is from November to March [1]. From August 2018 until
April 2019, we measured nesting trees, nest structures, and microclimatic variables in the
Selangor (3.0738 N, 101.5183 E) and Perlis (6.4449 N, 100.2048 E) sites where colonies of
the bird were found in a preliminary survey of the study sites (Figure 1). These locations
comprised grasslands, plantations, and rural residential areas.

A total of 34 completed nests were assessed from 17 trees (in 12 colonies) in four
locations in Selangor and 32 completed nests from 15 trees (in 10 colonies) in four locations
in Perlis (Figure 1). The following measurements were recorded for completed nests: length
of ‘suspension’ (from branch attachment to roof of nest), nest length (from roof to base of
brood chamber), total length, depth, brood chamber diameter, entrance tube length (from
base of brood chamber to rim of entrance tube), entrance tube hole, height of the threshold,
which is a lip preventing eggs from falling out of the brood chamber (from top of lip to base
of brood chamber), circumference, and branch thickness (Figure 2). All measurements were
taken in (cm). Nest trees were chosen based on the presence of a baya weaver colony, which
may comprise up to 30 nests [15]. For our study, nesting trees had at least two complete
nests present. A single colony may occupy many trees [3]. For our study, nesting trees
were not included in a colony if located more than 5 m from the other nesting trees in that
colony. The following parameters were recorded for nesting trees: tree height (m), crown
volume (cm3), diameter at breast height (DBH, measured using DBH tape, cm), and the
height of nests from the ground (m) (Figure 2). The height of nests from the ground was
also measured using a measuring tape with the help of a ladder. A handheld clinometer
was used to measure tree height, which was calculated using the equation [16]:
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H = (Distance from observer × tan(A)) + Base height from ground to position
of clinometer

where H = Height of tree, A = Angle between the top of the tree and the ground from
eye level.

The volume of spherical crown was calculated using the following formula [15]:

Spherical crown volume, V = (4/3)(π)(D/2)3

where D = crown diameter, taken as an average of the widest and narrowest measurement
(measured using a measuring tape).
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The diameter of the crown was measured by taking the sum measurement of the
widest and the narrowest part of the tree crown and dividing by two. The measurements
were taken using a diameter tape [17].
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Macro- and microclimates in this study refer to the climatic variables outside of and
within the nest, respectively. The climatic variables recorded were temperature (◦C), light
intensity (lux), and humidity (%RH), both inside and outside each of the 66 nests. The
temperature inside the nest was measured using a laser thermometer (Model UT380,
Manufacturer: OEM, China; Accuracy: ±2 ◦C) by pointing the laser towards the inside of
the nest through the entrance hole. Light intensity and humidity were similarly measured
using a 4-in-1 Lutron anemometer, hygrometer, thermometer, and light meter (Model
LM-8000, Manufacturer: Lutron Electronic Enterprise, Taiwan). The atmospheric climatic
measurements were also recorded using the anemometer. These measurements were
taken once during the day between 9 a.m. and 12 p.m. The 24 h temperature and relative
humidity of three nests from each site (six nests in total) were also recorded using a TEN1720
humidity/temperature data logger (Model TEN1720, Germany; accuracy: ±0.5 ◦C from
−20 to 50 ◦C, ±1.0 ◦C all other ranges; ±3.0 %RH (20~80%), ±5.0 %RH (>80%)), which was
mounted with flexible wires to the inner wall of the nest with care to minimize disturbance
to the birds. These measurements were taken for 24 h.

To compare 24-h recording of temperature and relative humidity within the nest
(microclimate) with those variables outside the nest (macroclimate), the macroclimate data
were obtained from the Malaysian Meteorological Department from weather stations closest
to the nesting locations in both states. The Petaling Jaya weather station was about 35 km
from the Selangor site and the Kangar weather station about 3.7 km from the Perlis site.

The Mann–Whitney U test was performed using SPSS Version 23 (IBM®) with Bon-
ferroni sequential correction to test whether there was any significant difference (p < 0.05)
between macroclimate and microclimate variables. Spearman’s correlation was also per-
formed using SPSS Version 23 (IBM®); it was used to examine the relationship between
climatic variables for insight on significant differences between the changes in these relation-
ships. Redundancy analysis, a linear ordination method, was performed using CANOCO
4.5 with Monte Carlo simulations to identify associations between nest structures and nest
tree parameters, as well as between nest structures and microclimatic variables within the
nests. F statistics was used to test the significance of each variable.

3. Results

Nest trees at both sites were not significantly different in height but the DBH of the
Selangor trees were almost five and three times greater, respectively, than that of the Perlis
trees (Table 1). Nests in Selangor were built higher off the ground than those in Perlis and
this difference was significant. Regarding the nest structure, nests in Selangor were built
with significantly longer vertical lengths than in Perlis.

Regarding the temperature within and outside the nests during the breeding season
for each site (Table 2), the mean daily nest temperature at Selangor and Perlis was lower
than the corresponding atmospheric temperature at those sites, with the Selangor nests
being significantly cooler than outside temperatures. Likewise, nest humidity at Selangor
and Perlis was lower than the atmospheric humidity at those sites, but the values were not
significant. For Perlis, it was significantly darker inside than outside the nests, and a third
lower than that in the nests in Selangor.

The 24-h temperature plots within and outside the nests for both sites revealed that
nest and atmospheric temperatures rose from 6:00 a.m. to peak (ca. 31–34 ◦C) sometime
between 11:00 a.m. and 2:00 p.m., and then dropped steadily down to early morning lows
(ca. 24–27 ◦C, Figure 3). As temperatures rose, relative humidity fell within and outside the
nests at both sites, from 85–95% to lows of 50–55% between 11:00 a.m. and 2:00 p.m., and
then rose to early morning maximum values (Figure 4). A closer examination of Figure 3
shows the nest temperature in Perlis was lower and fluctuated following atmospheric
temperature changes while the nest temperature in Selangor fluctuated much more than
the atmospheric temperature over 24 h. Nest humidity in Perlis was higher, and fluctuated
following atmospheric humidity changes, while the nest humidity in Selangor showed
much greater fluctuations than atmospheric humidity over 24 h (Figure 4).
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Table 1. Characteristics of the baya weaver (Ploceus philippinus) nest trees and active nests at the
Selangor and Perlis colonies. Values are average ± SE, with n in parentheses. p-values based on
Mann–Whitney U tests.

Parameters Selangor Perlis Mann–Whitney U p-Value Bonferroni
Adjusted p-Value

Tree height (m) 6.4 ± 3.32 (17) 6.4 ± 1.33 (15) 117.00 0.710 0.010
Crown volume (cm3) 429.1 ± 573.26 (17) 89.7 ± 106.55 (15) 72.50 0.037 0.005

DBH (cm) 58.8 ± 16.96 (17) 18.3 ± 3.66 (15) 52.00 0.003 0.004 *
Branch thickness (cm) 3.2 ± 0.96 (34) 3.8 ± 0.77 (32) 358.00 0.017 0.004

Height of nest (m) 3.4 ± 0.73 (34) 2.8 ± 0.55 (32) 229.00 0.001 0.003 *
Total vertical length (cm) 65.2 ± 16.93 (34) 54.9 ± 16.28 (32) 315.50 0.001 0.002 *

Nest length (cm) 63.2 ± 19.54 (34) 40.9 ± 13.69 (32) 403.00 0.070 0.007
Nest depth (cm) 18.3 ± 4.34 (34) 18.7 ± 2.36 (32) 515.00 0.710 0.012
Suspension (cm) 30.1 ± 13.28 (34) 23.7 ± 12.68 (32) 366.00 0.022 0.005

Circumference (cm) 43.4 ± 9.77 (34) 43.4 ± 4.66 (32) 524.50 0.802 0.016
Egg chamber (cm) 10.2 ± 1.94 (34) 10.5 ±2.23 (32) 534.00 0.898 0.050

Entrance tube hole (cm) 8 ± 1.76 (34) 9.5 ±8.80 (32) 526.00 0.067 0.006
Entrance tube length (cm) 17.8 ± 8.25 (34) 13.7 ± 5.01 (32) 401.50 0.817 0.025

Threshold (cm) 10.1 ± 12.98 (34) 7.3 ± 1.59 (32) 435.00 0.161 0.008

Note: Values noted with * are Bonferroni-corrected significant values.

Table 2. Mann–Whitney U tests correlating macroclimate and microclimate variables of active nests
of baya weavers (Ploceus philippinus) in Selangor and Perlis (Malaysia).

Atmospheric Nest Mann–Whitney U p-Value Bonferroni
Adjusted p-Value

Selangor (n = 34)

Temperature (◦C) 33.8 ± 2.4 30.7 ± 3.1 83.500 <0.001 0.016 *

Light intensity (lux) 11,503 ± 5745 2099 ± 5373 408.500 0.05 0.025

Humidity (%RH) 54.9 ± 9.7 54.3 ± 8.1 568.000 0.849 0.05

Perlis (n = 32)

Temperature (◦C) 34.1 ± 2.7 32.4 ± 2.7 468.500 0.559 0.05

Light intensity (lux) 12,765 ± 5248 738 ± 1227 6.000 <0.001 0.016 *

Humidity (%RH) 64.1 ± 9.31 57.2 ± 12.4 361.000 0.026 0.025

Note: Values noted with * are Bonferroni-corrected significant values.

The redundancy analysis using nest structure and nest tree variables indicated that
in Selangor, nest structure was not significantly correlated with nest tree variable. The
first and second axes explained 84.1% and 14.3% of the variance respectively, in the model
(Figure 5). Species–environment correlations were 0.327 for axis 1 and 0.239 for axis 2.
Species in this analysis is a reference to baya weaver nests, while environment refers to tree
characteristics. The height of the nest (F = 0.14, p = 0.812) showed a positive association
with total vertical length and the suspension of the nest, although it was not significant.

In Perlis, nest tree characteristics were also not significantly correlated with nest
structure variables (Figure 6). The first and second axes explained 67.7% and 10.9% of the
variance, respectively, in the model, and species–environment correlations were 0.330 for
axis 1 and 0.408 for axis 2. Unlike Selangor, the height of the nest (F = 0.66, p = 0.556)
showed a negative association with the total vertical length and suspension of the nest.

The redundancy analysis involving nest microclimate and nest structure variables
indicated that in Selangor, the nest microclimate was not significantly correlated with nest
structure. Species in this analysis is a reference to the baya weaver nest structure, while
environment refers to nest microclimate. The first and second axis explained 67.7% and
20.7% of the variance, respectively, in the model and species–environment correlations,
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were 0.330 for axis 1 and 0.408 for axis 2 (Figure 7). Two nest structures, i.e., entrance tube
hole (F = 1.79, p = 0.168) and length (F = 0.00, p = 1.000) linked to microclimate were notable,
although the correlations were not significant.
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Likewise, in Perlis, nest microclimate was not significantly correlated with nest struc-
ture. The first and second axes explained 89.9% and 10.1% of the variance, respectively, in
the model, and species–environment correlations were 1.00 for axis 1 and 1.00 for axis 2
(Figure 8). Two nest structures linked to microclimate were notable, although the correla-
tions were not significant, i.e., for the entrance tube hole (F = 5.51, p = 0.344) and length
(F = 0.00, p = 1.000).
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Spearman’s correlation analysis performed between macroclimate and microclimate
factors at Selangor and Perlis (Tables 3 and 4) showed that atmospheric light intensity had
a significant negative correlation with the temperature inside the nests. Interestingly, there
was no significant correlation between atmospheric and nest light intensity in Selangor, but
a significant negative correlation was observed in Perlis. A negative relationship was also
seen in Selangor, albeit not significant. In Selangor, the atmospheric temperature showed a
significant negative correlation with the nest’s relative humidity.
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Table 3. Strength of correlations and their significance levels based on Spearman’s correlation analysis
between macroclimate and microclimate factors at Selangor site.

Microclimate Factors

Macroclimate Factors

Spearman’s Rho Temperature (◦C) Light Intensity (lux) Humidity (%RH)

Temperature (◦C) 0.127 −0.481 ** 0.014
Light intensity (lux) −0.058 −0.79 0.336

Humidity (%RH) −0.625 ** 0.306 0.613 *

Note: **, correlation is significant at the level 0.01 (two-tailed); *, correlation is significant at the level
0.05 (two-tailed).

Table 4. Strength of correlations and their significance levels based on Spearman’s correlation analysis
between macroclimate and microclimate factors at Perlis site.

Microclimate Factors

Macroclimate Factors

Spearman’s Rho Temperature (◦C) Light Intensity (lux) Humidity (%RH)

Temperature (◦C) 0.539 ** −0.652 ** −0.131
Light intensity (lux) 0.042 −0.357 * 0.285

Humidity (%RH) −0.036 −0.268 0.359 *

Note: **, correlation is significant at the level 0.01 (two-tailed); *, correlation is significant at the level
0.05 (two-tailed).
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4. Discussion

The significantly higher nests in Selangor than those found in Perlis could be due to a
higher predator threat in Selangor—-weavers are reported to build their nests higher off
the ground if there is a high predation risk [19]. In India, two studies reported the height
of nests to be in the range of 2.0–5.3 and 2.15–3.69 m, respectively [3,20]. These ranges
are close to what we found. However, some nests were built lower than 2 m above the
ground, which may indicate that the predatory risk in Malaysia is lower than in India.
Further studies would be necessary to untangle the predation risk in our study area. The
significantly shorter vertical lengths of nests in Perlis colonies as compared with those in
Selangor could be attributed to several possible reasons, such as nest tree size and weather-
related hazards [3]. Trees in the northern states, such as Perlis, suffer more wind-related
damage than in southern states, such as Selangor [21]. Hence, baya weavers in Perlis may
build their nests with shorter lengths to accommodate stronger winds. The larger trees
with bigger canopies (as evinced by their significantly greater DBH) colonized by the birds
in Selangor may have provided a better buffer against the elements than the smaller trees in
Perlis; thus, allowing for more elongated nests to be built higher off the ground in Selangor.
The trade-off faced by the Perlis colonies with nests closer to the ground may be a higher
predation risk, which was not assessed in our study. Based on our observation, nests that
were built very low on trees in Perlis often can be seen overhanging above water bodies,
which is a strategy to deter predators, and has been recorded in previous studies [18,19].
This observation can be seen in Figure S1.

The changes in climatic factors inside the nest were influenced by the changes in
atmospheric climatic factors [7,22]. Thus, in reference to Table S1, it can be inferred that the
higher atmospheric temperature in Selangor than Perlis necessitated the construction of
nests in Selangor that provide lower nest temperatures. Some previous studies indicated
that the microclimate inside the nest is important for birds regardless of whether they
are in embryonic, nestling, or adult stages [8,23]. In Selangor, the temperature inside and
outside the nests were found to be significantly different (p < 0.05), while in Perlis, the
light intensity inside and outside the nests were significantly different (p < 0.05). It is
important for birds to regulate the temperature inside the nest for incubation, as extreme
temperatures can be fatal for parents and offspring alike [22,24]. In reference to Table 2,
temperatures inside the nest were often lower than outside. This corroborated with a study
in India [4] that recorded a similar pattern in in temperature of baya weaver nests. Such
temperature differences may be important for the birds in terms of maintaining essential
activities, such as embryo developments that enhance survival rates in harsh climates, as
proven in previous studies by experimental manipulation [22]. However, further study
is required to investigate the effects of temperature differences in baya weaver nests on
fitness and survival of the chicks. The nest of the baya weaver, being a closed structure,
leads to a lower light intensity inside the nest, regulated by the fibers used to weave the
nest that create pores, allowing minimal light to enter the nest [7].

The significant negative correlation between atmospheric light intensity and the tem-
perature inside the nests in Selangor and Perlis implies that the impact of high atmospheric
light intensity may have been regulated by the birds through creating little pores in the
nest wall, allowing limited light penetration into the nest [7]. As a result, this may prevent
the nest temperature from increasing, which can be otherwise detrimental to the health of
the offspring [4,25]. Previous studies have demonstrated that the type of nest materials
used may influence heat regulation in the nest where the materials used in the outer part
of the nest were thicker compared to the inner part of the nest [26]. The amount of air
trapped in the nest wall could affect nest insulation. Thus, it can be inferred that the nest
wall could play a role in increasing the rate of heat loss, decreasing the temperature of the
nest. However, more in depth study is required to investigate this matter, as the type of
nest materials used could vary between nests of different colonies. The significant negative
correlation between atmospheric and nest light intensity for nests in Perlis indicates that
this regulation may be important to prevent the nest from overheating. A previous study
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has proven that nests exposed to a high level of sunlight increases the temperature of the
nests [27]. Another study, featuring the southern yellow-billed hornbill (Tockus leucomelas)
in arid areas with high temperatures (32.3 to 39.1 ◦C), provided insight into how fledgling
success was dramatically reduced with temperatures above 35.1 ◦C [26]. In this study, the
maximum temperatures of baya weaver nests were 37.90 ◦C and 37.80 ◦C in Selangor and
Perlis, respectively, as described in Table S1. Further studies are recommended to expand
on the effects of high temperatures on the fledgling success rate of baya weavers. The
significant negative correlation between atmospheric temperature and nest humidity in
Selangor sites could mean that an increase in air temperature is expected to lower relative
humidity in the air [28,29] which in turn decreases relative humidity inside the nest [30].

The results of redundancy analyses of nest structure measurements against nest tree
variables in Selangor indicate that the increase of nest height will likely lead to an increase
in total vertical length of the nests. This was the opposite in Perlis, where the increase of
nest height will likely lead to a decrease in the total vertical length of the nest. Nests built
at high heights from the ground have been proven to experience reduced risks of predation
and increased nesting success [19,31]. Hence, it can be inferred that tall trees may be safer
for the nest, enabling baya weavers to build long nests, while nests built on short trees
are forced to have shorter structures that increase the risk of predation. The difference
shown in Perlis could be caused by wind factors, which, as discussed previously, affect the
nest structure.

On the other hand, the maximum temperature was negatively correlated with entrance
tube length (ETL) and nest length in both Selangor and Perlis. It is possible that a trade-off
relationship [32] involving the temperature within the nest and nest structure may exist,
i.e., the nest structure shape may be compromised to maintain nest insulation and reduce
overheating of the nest, especially when the temperature is high. This hypothesis was
previously tested for some birds that seem tolerant to trade-offs between nest insulation
quality and nest structure at the expense of the nest being more exposed to predators [5,32].

It is unclear how one or all nest structure characteristics can alter the temperature
inside the nest, since some structures may not contribute toward regulating the climatic
conditions inside the nest, e.g., the suspension that supports the body of the nest, the
entrance tube that acts as a doorway for the birds, the branch diameter that supports the
nest in strong winds, and the threshold that prevents eggs from falling out of the nest during
strong winds [30]. Previous studies have also demonstrated that the nest temperature is
influenced by the type of fibers used to build the nest—that act to cool it [7]. Similarly,
some birds in other habitat types may use mud inside the nest as a form of insulation [33].
Baya weavers are known to line the interior walls of the nest with mud to fortify the nest
against strong winds, repel rain, and possibly keep the nest cool, internally, through the
insulation properties of the mud [34,35]. It can be concluded that while the nest structure
may have a trade-off relationship with nest microclimate, the nest structure may not affect
the nest microclimate directly. Hence, further study is required to investigate the type of
nest materials used by baya weavers and the insulation properties of these materials as well
as the changes in the microclimate, if any, following different nest stages and the nesting
success of the birds. The baya weaver is currently classified as a species of ‘least concern’
on the IUCN Red List, nevertheless a better understanding of how rapid urbanization and
climate change may affect its nesting ecology and population is beneficial. This study adds
to the baseline information on baya weaver nesting ecology. Understanding the factors
influencing the nesting ecology of baya weavers will help with future targeted conservation
interventions, for this and other tropical bird species that build overhanging nests.

5. Conclusions

This study found that the nest structure influences the microclimate of the nest, in such
a manner that differs significantly from the macroclimate that surrounds the nest of baya
weavers. Several nest structures in Selangor and Perlis, such as entrance tube length, length,
or total vertical length, correlated negatively with microclimate factors, such as temperature.
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The association between nest structure and nest temperature would indicate that some
properties of the nest structure of the baya weaver show thermoregulatory properties,
isolating the inside of the nest from the surrounding environment. This information can
pave a way towards future studies where the relationship between climatic factors and nest
building of baya weavers may be studied further.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ani12070815/s1, Figure S1: Nests of baya weavers (Ploceus philippinus)
above water body in Perlis; Table S1: Descriptive statistics of macroclimates and microclimate factors
of baya weaver (Ploceus philippinus) nests.

Author Contributions: Research conceptualization and project initiation, M.M.T.; investigation and
statistical analysis, M.M.T., T.T., R.N. and C.L.P.; draft preparation, M.M.T. and T.T.; review and
editing, M.M.T., T.T., R.N. and C.L.P. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the law of the De-
partment of Wildlife and National Parks Peninsular Malaysia; no nests were harmed in the process
(license no.: B-16978-12-18).

Data Availability Statement: Data sharing is not applicable to this article.

Acknowledgments: We would like to thank our research team and friends, Siti Aisah Binti Dahlan,
Nadia Simon, Muhammad Faris Bin Abdul Aziz, Syarifah Nursyaakirah Syed Mohamad, Mohd
Naeem Abdul Hafiz Mohd Hafiz, Sharifah Nur Ain Mahiyuddin, and Mohamad Nuramin bin Jamal
for their invaluable contributions, useful information, and cooperation throughout this project.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Robson, C. Birds of South-East Asia: Concise Edition; Christopher Helm: London, UK, 2019.
2. Collias, N.E.; Collias, E.C. Nest Building and Bird Behavior; Princeton University Press: Princeton, NJ, USA, 2016.
3. Quader, S. What Makes a Good Nest? Benefits of Nest Choice to Female Baya Weavers (Ploceus philippinus). Auk 2006, 123, 475.

[CrossRef]
4. Singh, P.; Dhand, S. Temperature Effect on Breeding Biology and Abnormal Nest Behaviour of Baya Weaver (Ploceous Philippinus)

in Semi-arid Area of Shekhawati Region in Rajasthan. Kaav Publ. 2017, 3, 1–7.
5. Mainwaring, M.C.; Deeming, D.C.; Jones, C.I.; Hartley, I.R. Adaptive Latitudinal Variation in Common Blackbird T Urdus Merula

Nest Characteristics. Ecol. Evol. 2014, 4, 851–861. [CrossRef]
6. King, T.; Reiss, M.; Roberts, M. Practical Advanced Biology; Nelson Thornes Ltd.: Cheltenham, UK, 2001.
7. Asokan, S.; Ali, A.M.S.; Nagarajan, R. Studies on nest construction and nest microclimate of the Baya weaver, Ploceus philippinus

(Linn.). J. Environ. Biol. 2008, 29, 393–396. [PubMed]
8. Mainwaring, M.C.; Barber, I.; Deeming, D.C.; Pike, D.A.; Roznik, E.A.; Hartley, I.R. Climate change and nesting behaviour in

vertebrates: A review of the ecological threats and potential for adaptive responses. Biol. Rev. 2017, 92, 1991–2002. [CrossRef]
[PubMed]

9. Wiebe, K.L. Microclimate of Tree Cavity Nests: Is It Important for Reproductive Success in Northern Flickers? Auk 2001,
118, 412–421. [CrossRef]

10. Dawson, R.D.; Lawrie, C.C.; O’Brien, E.L. The Importance of Microclimate Variation in Determining Size, Growth and Survival of
Avian Offspring: Experimental Evidence from a Cavity Nesting Passerine. Oecologia 2005, 144, 499–507. [CrossRef]

11. Maziarz, M.; Broughton, R.K.; Wesołowski, T. Microclimate in tree cavities and nest-boxes: Implications for hole-nesting birds.
For. Ecol. Manag. 2017, 389, 306–313. [CrossRef]
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