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Breeding ecology of Styan’s Bulbul Pycnonotus taivanus in Taiwan
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The breeding ecology of Styan's Bulbul Pycnonotus taivanus, an endemic species in Taiwan,
was studied in Kenting, Taiwan. The duration of the breeding season of Styan’s Bulbul
stretched from March to July in 1983. The average clutch size was 3.3 eggs (n = 34), and
hatching success was 60%. The average number of nestlings at hatching was 2.7 per
clutch, and 73% of the young fledged. Styan's Bulbuls selected their nest sites among
dense vegetation. In the study area, 75% (n = 84) of nests were found in the Indiapoon
Beautyleaf tree Calophyllum inophyllum, which had a relative vegetation density of only
33.5%. Factor analysis was used to analyse 13 nest-site characteristics of 63 nests, and
five factors accounted for 69% of the variation.

Styan's Bulbul Pycnonotus taivanus is an endemic species re-
stricted to Taiwan. About a century ago, this species was
found only in a restricted geographic range at the southern-
most tip of Taiwan (La Touche 1895, Ogilvie-Grant & La
Touche 1907). However, over the last few decades, Styan’s
Bulbul has become common on the east coast of Taiwan
(Hachisuka & Udagawa 1951, Hsu & Lin 1993). The other
extant species, the Chinese Bulbul Pycnonotus sinensis, has
been regarded as ecologically equivalent to Styan's Bulbul
(Hachisuka & Udagawa 1951), and it occurs in the western
and northern parts of Taiwan (Hsu & Lin 1993). The dis-
tributions of the two species narrowly overlap in Fengkang
in the southwest and recently also in Hualian City in the
east (Severinghaus & Blackshaw 1976, Hsu & Lin 1993).
Although Styan’s and Chinese Bulbuls are now common in
Taiwan, habitat alterations and urbanization threaten their
survival throughout their range today, and still very little is
known about their breeding biology. ecology and behaviour
in Taiwan. To date, only descriptions of breeding and feed-
ing activities of the Chinese Bulbul (Tze & Mong 1977, Sev-
eringhaus 1978, Hsu & Lin 1994) and the morphology of
hybridization between Chinese and Styan's Bulbuls (Hsu &
Lin 1993) have been reported. This paper describes for the
first time the breeding ecology and nest site selection in
Styan’s Bulbul.

METHODS

The field studies were carried out between September 1982
and May 1984 ai Kenting National Park (21°90’'N,
120°80'E) in southern Taiwan. The climate of the park is
tropical, with dry winters and humid summers. The mean
monthly temperatures range from 29.8°C (July) to 21.5°C
(January), without a cold winter (Wang 1980). Precipitation
is usually concentrated between May and August, while the

dry season lasts for about 9 months. Dominant tree species
at the study site are Swamp Oak Casuarina equisetifolia,
Mountain Oak Casuarina montana, Indiapoon Beautyleaf Cal-
ophyllum inophyllum and Taiwan Acacia Acacia confusa. Two
shrub species, the Common Lantana Lantana camara and the
Jamaica False Valerian Stachytarpheta jamaicensis, are com-
mon at the study site and provide major food resources
(fruits or flowers) for Styan’s Bulbul.

Data on the breeding biology of Styan’s Bulbul were col-
lected by direct observation. Nests and nest sites were rou-
tinely checked, with minimal disturbance to the birds, to
record information on the date of egg laying, length of in-
cubation, date of hatching and development and survival
of the young. We also measured and marked the eggs to
analyse the relationships between size, egg-laying sequence
and hatching sequence. Nests of bulbuls were measured to
record the inner and outer diameters, width, height {from
the opening to the bottom of nest) and depth (the vertical
distance from the opening to the nest base).

The point-quarter method (Noon 1981) was used to
quantify vegetation density at nest sites and in the area gen-
erally by the selection of random points (giving relative den-
sity, relative dominance, frequency and relative frequency of
trees). Within the study area, 150 random points were se-
lected (one each in 20-m X 40-m units) along transects
following a northwest-southeast direction. Vegetation anal-
yses of 63 nest sites were made by the point-quarter method
with the nest in the centre. Details of methods used to mea-
sure 13 nest-site characteristics are described in the Appen-
dix. The nest site vegetation was categorized at four levels:
>6 m, 3-6 m, 1-3 m {(shrubs) and ground level (grasses).
Analyses of nest sites and the vegetation were made by mul-
tivariate and factor analyses (Morrison 1976). From a cor-
relation matrix of 13 nest-site characters measured for 63
nests, factor loadings were calculated by principal compo-
nent analysis using SAS (SAS Institute Inc. 1985).
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Figure 1. Chronograph of the Styan’s Bulbul breeding cycle in Kent-
ing, Taiwan.

RESULTS
Egg, clutch and nestling

The average clutch size of Styan's Bulbul was 3.3 eggs (n
= 34), with 66% of clutches with three and 23% of clutch-
es with four eggs. Eggs were laid in the early morning and
at about 24-h intervals. The mean egg size was 21.80 =
1.35 mm X 15.66 * 0.64 mm (n = 79). Eggs varied in
size within a clutch and between clutches depending on the
sequence in laying and size of the clutch. The widths of
eggs became significantly larger from the first to the last (F, ,
= 5,25, P < 0.05). The mean egg length in four-egg clutch-
es was significantly less than in three-egg clutches (F,, =
6.63, P < 0.05), but the breadth did not differ significantly.
The mean size of a territory was 624 m?. The closest dis-
tance recorded between two active nests was 5 m because
the nests were not always in the centre of territories.

Incubation started when the last egg was laid. The mean
incubation period was 11.4 days (range 11-12 days) and
the hatching success was 60% (n = 53). The nestling period
lasted about 9-10 days. In 1983, 70% of the nestlings oc-
curred during late April and mid-May (Fig. 1). The average
number of nestlings per brood at hatching was 2.7 (n =
21), and 73% of the young successfully fledged. The body
mass of nestlings increased from 2 g at hatching to 27 g
when 15-day-old fledglings. Fledglings were seen in the par-
ents’ territories until they were about 25 days old, and their
parents fed them during this period.

Nest site selection

Most of the cup-shaped nests were built at the junction of
several branches, from 83 c¢cm to 500 cm above the ground.
The nest was composed of stems, leaves, grasses and, oc-
casionally, plastic materials. The most common shrub in the
study area was Lantana camara, with 57% relative vegetation
density, followed by Stachytarpheta jamaicensis. Bulbuls se-
lected their nest sites among dense vegetation, and the den-

Table 1. The nest sites of Styan's Bulbul in different tree species
and the relative vegetation density of each tree species at Kenting,
Taiwan

Relative
Nest sites vegeta'tion

density
Tree species No. % (%)
Calophyllum inophylium 63 75 34
Gelonium aequoreum 4 5 5
Aglaia formosana 4 5 3
Macaranga tanarius 2 2 1
Liodendron formosanum 2 2 <1
Ficus microcarpa 2 2 <1
Casuarina equisetifolia 1 1 11
Artocarpus heterophyllus 1 1 <1
Acacia confusa 1 1 11
Terminalia catappa 1 1 4
Scolopia oldhamii 1 1 2
Buchanania arbarescens 1 1 <1
Euphoria longana 1 1 <1
Total 84 100 71

sity of trees surrounding bulbul nests (n = 68) was higher
(1257/ha) than at random points (756/ha). During 1983,
the majority of the nests were found in Calophyllum ino-
phyllum, and other nests were found in tree species such as
Swamp Gelonium Gelonium aequoreum, Formosan Aglaia
Aglaia formosana and Macaranga Macaranga tanarius (Table
1). Although C. inophyllum was the tree species used most
frequently for nesting (density 253/ha), the relative density
of C. inophyllum was only 33%. Although Acacia confusa,
with a large diameter of the tree trunk at breast height and
basal areas, had the highest relative dominance, the bulbuls
did not use this species for nest building. These two species
and Casuarina spp. comprised 56% of the tree community.
There was no significant difference between the sizes of the
48 nests built in C. inophyllum and the 15 nests built in nine
other tree species. However, the difference between nest-site
characteristics in C. inophyllum (n = 63; Table 2) and those
in other tree groups was statistically significant (Mahala-
nobis D?* = 3.9, T? = 44.5, F,,,, = 2.75, P < 0.01).
Principal component analysis revealed that five factors ac-
counted for 69% of the variation in the data (Table 3). The
most important factor was the structure of the supporting
branches, including number and basal area of these branch-
es, accounting for 18.8% of the variance. The second most
important factor was the nest openness, which accounted
for 16.8% of the variation, while the third most important,
accessibility, accounted for a further 13.5% of the variation.

DISCUSSION

In tropical and temperate regions, passerine birds generally
have two or more broods per breeding season (Oring 1982).
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Table 2. Characteristics of 63 nest sites of Styan's Bulbul in
Kenting, Taiwan

Variable Mean s.d.
Nest height above ground (cmj} 264 85
Tree-nest difference (cm) 126 65
Distance to nearest leaf (cm) 4.7 2.4
Nest position index to canopy 63 24
Distance to main trunk (cm) 42 46
Distance to nearest open space (cm) 53 31
Distance beween supporting branches (cm) 7.5 2.7
Number of supporting branches 3.9 1.1
Basal area of supporting branches (cm?) 5.8 113
Number of nest-tree trunks 4.1 3.0
Nest-tree basal area (cm?) 112 182
Tree density at nest height (no./ha) 1794 1616
Distance to road or building (m) 18 13

Styan’s Bulbul had, on occasion, two successful broods per
breeding season, but the Chinese Bulbuls on the mainland
had two or three (Cheng 1963) and even four broods each
year (Rutgers 1969). However, Hsu and Lin (1994) studied
Chinese Bulbuls in Taipei and found only a few pairs were
able to successfully rear a second brood.

Precipitation and food may have been factors for the ini-
tiation of the breeding season of Styan's Bulbul, as reported
for Whitecheeked Bulbul Pycnonotus leucogenys (Ali & Ripley
1971). The 9-month-long dry season at our study site limits
the growth of vegetation and the number of insects and
probably restricts the breeding of birds.

Incubation in Styan’s Bulbul usually started when the last
egg was laid, which decreased the duration of hatching
within a brood. Nevertheless, in both Styan's and Chinese
Bulbuls, a 12-24-h hatch difference within a brood existed

Table 3. Factor analysis of Styan's Bulbul nest-site characters

(Hsu & Lin 1994). The average incubation periods for sev-
eral species of bulbuls range from 11 to 14 days (Brosset
1981a). The incubation period of Styan's Bulbul (11-12
days) is similar to that of the Lesser Icterine Greenbulbul
Phyllastrephus icterinus (Brosset 1981a) and is slightly short-
er than that of the Chinese Bulbul (11-13 days; Hsu & Lin
1994).

Styan’s Bulbul is about 1.5 g heavier than the Chinese
Bulbul (Hsu & Lin 1993). The clutch size of Styan’s Bulbul
observed in our study (3.3 eggs) was also larger than that
reported for the Chinese Bulbul (2.9 eggs, n = 8; Hsu & Lin
1994). However, the Chinese Bulbuls’ eggs were larger
(22.46 mm X 16.14 mm, fresh mean mass = 3.04 g, n =
20) and their nests were slightly larger than those of Styan's
Bulbul (Hsu & Lin 1994). The eggs in three-egg clutches
were significantly smaller in Styan’s Bulbuls than Chinese
Bulbuls (F,, = 4.6, P < 0.05). The majority of the Styan’s
Bulbul fledglings were seen during late April to mid-May. In
India, the fledglings of Redvented Bulbuls Pycnonotus cafer
were found mainly between February and May, White cheeked
Bulbuls from March to September and Redwhiskered Bulbuls
Pycnonotus jocosus from February to August (Ali 1979).

Styan’s Bulbuls built nests in dense vegetation offered by
different tree species (Table 1), behaviour similar to that of
several other species of bulbuls (Brosset 1981a-c). The
dense vegetation, which restricts visibility, probably provided
camouflage for the nests in the high-quality environment of
Styan’'s Bulbuls. In species such as Dickcissels Spiza ameri-
cana (Zimmerman 1971) and Red-winged Blackbirds Age-
laius phoeniceus, (Albers 1978) nest sites and territories were
selected in dense vegetation. Moreover, feral Cats Felis catus
and Red-bellied Tree Squirrels Callosciurus erythraeus were
abundant in the study area, and predation by cats and
squirrels might have influenced the selection of dense veg-
etation for nest sites by Styan's Bulbuls. Brosset (1981a—c)

Factor®
Variable 1 2 3 4 5
Nest height above ground 0.02 -0.20 ~-0.77* 0.15 -0.03
Tree-nest difference —-0.07 0.87* 0.08 -0.07 -0.01
Distance to nearest leaf -0.13 0.07 0.29 0.81* -0.20
Nest position index to canopy —-0.02 -0.20 0.12 -0.07 0.87*
Distance to main trunk 0.14 0.85* 0.00+ 0.28 -0.12
Distance to nearest open space 0.17 0.39 -0.30 0.49 0.56*
Distance between supporting branches —0.92* 0.01 ~0.02 0.13 0.00+
Number of supporting branches 0.90* 0.07 0.08 -0.05 0.12
Basal area of supporting branches 0.74* 0.01 -0.11 0.18 -0.09
Number of nest-tree trunks —0.07 0.14 0.53* -0.01 0.43
Nest-tree basal area 0.10 0.08 -0.25 0.74* 0.18
Tree density at nest height 0.08 —-0.06 0.19 0.08 0.10
Distance to road or building 0.04 -0.17 0.71* 0.16 0.01

« * Indicates the component accounts for greater than 25% of variance of variable; + indicates the value is less than 0.005.
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studied the breeding of 11 species of bulbuls and found that
their nests were not concealed but were placed in open sit-
uations at heights less than 6 m above ground level, which
is similar to the Styan’s Bulbul of Taiwan.

On the basis of nest site selection, food resources and feed-
ing habits, Styan’s Bulbuls in Taiwan appear to be gener-
alists, similar to the Chinese Bulbuls (Tze & Mong 1977,
Hsu & Lin 1994, this study). Other species of bulbuls have
successfully invaded different ecological niches in the low-
lands and have shown more flexibility in their habitat selec-
tion (MacArthur & Wilson 1967, Morse 1971). The degree
of competition between birds can be estimated from com-
parisons of habitat use (MacArthur 1958, Cody 1978,
Noon 1981). However, Styan’s and Chinese Bulbuls have an
allopatric distribution with a small number overlapping nar-
rowly. Therefore, it is difficult to compare interspecific com-
petition in the use of habitats.
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APPENDIX

Description of the measurement of 13 nest-site
characteristics taken for Styan’s Bulbul

(1) Nest height above ground (cm).

(2) Tree-nest difference {cm)—nest tree height minus nest
height.

(3) Distance to nearest leal (cm)—the distance to the vegetation
immediately above the nest opening.

(4) Nest position index to canopy—with the intersection of nest,
the shorter diameter divided by longer diameter of canopy in the
cross-section of tree canopy.

(5) Distance to main trunk (cm)—distance between nest and
main trunk.

(6) Distance to nearest open space (cm)—distance between nest
and the nearest edge of canopy.

(7) Distance between supporting branches (cm)—mean arc dis-
tance between nest support branches, calculated as (nest circum-
ference — sum of diameters of support branches)/number of sup-
port branches.

(8) Number of supporting branches—number of woody stems
touching and/or supporting the nest, measured at the nest site.

(9) Basal area of supporting branches (cm?).

(10) Number of nest-tree trunks—number of woody stems =2
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cm in diameter at 130 cm high (breast height) of the tree contain- (12) Tree density at nest height (no./ha)—use point-quarter
ing the nest. methods.
(11) Nest-tree basal area (cm?—measured from the diameters (13) Distance to road or building (m).

of tree trunks at breast height (d.b.h.).



