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Abstract: This study deals with the time-activity budgets of Amazilia amazilia, a territorial hummingbird, and 
its preferences for different flower species and perches in the gardens of Lima (Peru) in September 2001. A. 
amazilia spent an important part of its time resting on perches (ca. 80%) and only 15.5% for foraging, devoted 
essentially to flower visitation and only 0.3% for hunting and drinking water. Territorial defence accounted for 
2% of total time, mostly against Coereba flaveola, an introduced nectarivorous species that seem to be an impor-
tant competitor of A. amazilia. Flower use is not directly related to flower abundance (χ2

9 = 1 546, p<0.0001), 
with Justicia brandegeana and red-flowered Salvia splendens being selected and Impatiens balsamina being 
rejected. The large amount of time spent on the perches makes them an important element of the habitat. The 
perches selected are typically on trees, close to the flowers visited, and in a low vertical and middle horizontal 
position, surrounded by low foliage density, probably to minimize heat loss. Rev. Biol. Trop. 54 (3): 873-878. 
Epub 2006 Sept. 29.
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The amount of time each individual devotes 
to certain behaviours can provide insights into 
the requirements and constrains acting upon it, 
and is influenced by its condition, social status 
and the environmental conditions of the area 
(Paulus 1988, Adams et al. 2000).

Hummingbirds have very high-energy 
demands. On one hand, they are among the 
smallest homeotherms, and consequently they 
are among the animals with highest known 
mass-specific basal metabolic rates during 
inactivity (Lasiewski and Dawson 1967). 
Furthermore, they have exceptionally high 
metabolic rates during activity as they forage 
by energetically costly hovering. These par-
ticularities can impose certain constrains for 
the time-activity budgets.

The Amazilia Hummingbird, Amazilia a. 
amazilia Lesson, is a medium-sized troqui-
lid (length: ca. 8-11 cm, weight: 4-7 g) that 
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inhabits arid and semiarid habitats of the tropi-
cal Pacific lowlands and adjacent subtropical 
Andean slopes, eg: edges of deserts, scrub and 
dry forests, of Ecuador and Peru (Koepche 
1964, Weller 2000). It is a territorial and nec-
tarivorous bird and territories are defended by 
individuals or pairs against conspecifics or 
other nectarivorous species (González 1998, 
M.C.C., pers. obs.). It is very common in the 
parks and gardens of the cities (Koepcke 1964, 
M.C.C., pers. obs.) and is familiar with human 
presence, so it can be observed very closely. 
Like most of hummingbirds, it is diurnal and 
has sedentary habits, so its movements are 
restricted to relatively small areas, and there-
fore it keeps in view of the observer for long 
periods of time. For these reasons, it is particu-
larly suitable for observational studies.

It is the most common hummingbird in the 
city of Lima, which shows its ability to adapt 
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to human-altered environments. Bird conserva-
tion in urban environments requires ecological 
information that can be applied to city planning 
and designing (Maeda 1998). Considering the 
urban environment as a new ecological system 
rather than a degraded environment, two dif-
ferent groups of birds inhabiting them can be 
distinguished: (1) the omnivorous species with 
generalist habits that get easily adapted to the 
abundant food resources available in the urban 
areas (eg garbage), and (2) non-generalist spe-
cies that find in the urban environment the 
resources they normally exploit in their natural 
habitat (Clergeau et al. 1998). This is the case 
of the hummingbirds, that find in the gardens 
and parks of the city true “green islands” that 
provide the flowers to feed them.

In this paper the time Amazilia humming-
bird allocates to its different activities, the 
frequency of its visits to different species of 
flowers and the characteristics of the perches 
it used is studied, with the objective of provid-
ing some information about the ecology and 
behaviour of this scarcely studied bird in an 
urban environment.

MATERIALS AND METHODS

The study was carried out in the botanical 
gardens of the Museum of Natural History and 
the Faculty of Medicine, in Lima (Peru).

To estimate the time-activity budgets the 
activities of at least nine individuals used as 
focal subjects were observed and timed, for 
periods of 2 to 5 h. Total observation time was 
714 min (ca. 20 h), in nine different days in 
September 2001. The activities were classified 
in the following categories: 

1.	 Resting on a perch: time spent sitting on a 
perch. No distinction was made between 
time sitting quietly and time spent preening, 
looking around or emitting any sound.

2.	 Flower visits: time spent visiting the flow-
ers, including time flying among flowers 
inside the same patch.

3.	 Hunting: time spent catching small 
insects.

4.	 Chasing: time spent in flights towards 
an intruder, persecutions, aggressions, or 
flights around the intruder to try to force it 
away from the territory.

5.	 Being chased: time spent avoiding an 
aggression or escaping from the persecu-
tion of an aggressor of the same species or 
other territorial species.

6.	 Movements: time spent moving among 
perches or between perches and patches of 
flowers or other resources. Small move-
ments among flowers or leaves inside 
patches are not included.

7.	 Drinking: the preening activity after having a 
bath is not included in this category, although 
the bird probably also takes in water with its 
tongue from the wet feathers. 

8.	 Bathing: time spent bathing, often using pud-
dles where water remains after irrigation.

For Salvia splendens Sello ex Roem and 
Schult, the speed of flower visitation was meas-
ured by dividing the total time spent in a foraging 
bout by the number of flowers visited, therefore 
it also includes the time spent flying among 
flowers in the same inflorescence or among 
close inflorescences. These measurements were 
carried out in 18 visits to this species.

Flower preferences were analyzed��������   with a 
Chi-square test (χ2) test to determine whether 
the frequencies of flower use differed from those 
expected on the basis of flower abundance: 
flowers used more than expected according to 
their abundance are being preferred while those 
less visited than expected are being avoided.� 
Flower use was measured as time spent visiting 
each species and abundance by counting the 
number of opened flowers.

To describe the perches only those used 
repeatedly were included. The following 
characteristics were considered (Remsen and 
Robinson 1990):

a) 	 Vertical position, described by a.1) height 
above ground, a.2) total height of the plant 



875Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 54 (3): 873-878, September 2006

elected to perch. These two heights are 
visual estimates by the same observer for 
all the perches, a.3) relative position in the 
tree canopy: low, middle, high or in the top 
of the tree canopy.

b) 	 Horizontal position: inner, middle or outer.
c) 	 Foliage density: A qualitative scale was 

used from zero to five of increasing foliage 
density within a 1 m radius around the bird: 
0: no vegetation; 1: very low vegetation 
density (95-99% of all light passes through 
that 1 m radius imaginary sphere surround-
ing the bird); 2: low density, 75-95% of 
light passes; 3: moderate density, 25-75% 
of light passes; 4: high density, only 5-25% 
of light passes; 5: extremely dense, 0 to 5% 
of the light passes.

d) 	 Branch angle: horizontal, vertical or 
diagonal.

RESULTS

A. amazilia spent the most of its time rest-
ing on perches (79.5%, N= 714 min) (Table 1). 
Foraging took 15.5% of time (flower visiting 
accounted for 14.9% of total time, being the 
second most important activity). The other 
activities together accounted for less than 7%, 
and none of them reached 3%. Flower visits 
(activity 2) were short, (17.1±1.25 s, n = 164) 

and resting on perches (activity 1) lasted about 
one minute on average (65.3±9.75 s, n= 241). 
A. amazilia visited 0.6±0.14 flowers of S. 
splendens per second on average; therefore the 
visit to a flower takes ca. 1.7 s, including the 
time needed to fly between flowers of the same 
inflorescence or close inflorescences.

Although flowers were the most important 
food resource for A. amazilia, they were not the 
only one. The birds spent on average 0.3% of 
time catching small insects and another 0.3% 
drinking water. Two different behaviours to 
catch insects were observed: 1) hovering at the 
leaves or inflorescences picking repeatedly on 
their surface and 2) short flights from perches 
to catch the insect and return to the perch (this 
behaviour, used by many birds to catch prey 
in flight, has been referred to by different 
names: flycath, sally, or hawk, see Remsen 
and Robinson 1990 and references therein). 
Different behaviours were also observed to 
drink water: (1) hovering at the leaves to pick 
the little drops that remain in their surfaces 
after irrigation, (2) hovering at the jet of water 
of the irrigation systems moving the tongue 
outside and inside the bill repeatedly, (3) preen-
ing, taking water from the wet feathers with the 
tongue after having baths in small puddles left 
after watering.

Territorial defence comprised 2.1% of 
the total time, including defence against con-
specifics and individuals of other species. 
Of this time, 15.7% was spent in defence 
against other Amazilia hummingbirds and 
84.3% against Bananaquits (Coereba flaveola 
L., Embericidae). Time spent being attacked 
accounted for 0.5% of the total time, 60.2% 
of which was spent being attacked by other 
Amazilia hummingbirds and the other 39.8% 
by Bananaquits.

The red flowers of S. splendens were the 
most visited flowers, followed by the flowers 
of Justicia brandegeana Wass. and L. B. Sm.; 
the other flower species received only a small 
portion of the visits (Table 2). Flower use dif-
fered from the expected on the basis of flower 
abundance (χ2

9= 1 546, p<0.0001), with the 
flowers of J. brandegeana, S. splendens and, 

TABLE 1
Time-activity budgets of Amazilia amazilia show 
the proportion of time spent in different activities

Activity Proportion of time

Resting 0.795

Flower visits 0.149

Defence 0.021

Hunting 0.003

Attacked 0.006

Displacements 0.020

Drinking 0.003

Bathing 0.004

Total (min) 714.1
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to a lesser degree, Aloe barbadensis Mill being 
selected positively and the flowers of Impatiens 
balsamina L. and, to a lesser degree, Aloe vera 
(L.) Webb and Berth being avoided.

The perches used by A. amazilia were 
usually close to the patches of flowers visited. 
Height above ground was 4.6±1.2 m (range 
1 to 8 m, n= 15), and the total height of the 
plants selected 8±2.1 m (range 1-16 m, n= 
15). The distance between the bird and the top 
of the plant was 3.4±0.9 m (range 0-8 m, n = 
15). Thirteen of the 15 perches were located on 
trees and the rest on Opuntia sp. and Aloe sp. 
On the trees, the vertical position in the canopy 
was low in 85% of the perches (N= 13) and 
middle in 15%, with no cases in the other cat-
egories. The horizontal position in the canopy 
was middle in 62% (N= 13) of perches, outer 
in 23% and inner in 15%. The branch angle was 
horizontal in all the perches. The foliage density 
around the bird was usually low (53% of perch-
es, N= 15) or very low (20%), and moderated 
in 27% of the perches. The vegetation coverage 
around the bird was ca. 21.6±5.8%.

DISCUSSION

The Amazilia hummingbirds observed 
spent most of their time resting on perches, and 

only a small proportion foraging in the flowers 
and other activities. The values obtained in this 
study are in agreement with those of other stud-
ies carried out with other hummingbirds (Wolf 
and Hainsworth 1971, Ewald and Carpenter 
1978). Although time spent visiting the flow-
ers was relatively low, they do it at a very high 
speed, being able to visit a high amount of 
flowers in a short time. The way they forage on 
flowers, hovering instead of perching, allows 
them a high efficiency in flower visitation, with 
more than 30 flowers visited per minute, but is 
very expensive in terms of energy expenditure 
(Hainswoth and Wolf 1978). MacArthur and 
Pianka (1966) proposed that natural selection 
would favour foragers that maximise their net 
food intake per unit foraging time. Animals 
adopting this strategy are termed time minimiz-
ers (Schoener 1971). The fact that they forage 
in such short time and spent most of the time 
on the perches may suggest that they are time 
minimizers, nevertheless Karasov et al. (1986) 
suggest that this time could be required for crop 
emptying (ie food handling), so they may be 
energy maximizers that ingest energy as fast as 
their digestive processes allows.

As they spend a significant amount of time 
perching, perch selection became an important 
issue. They usually perched at relatively low 
height above ground, being close to the feeding 
flowers but out of the reach of terrestrial preda-
tors. Vegetation density is usually low in the 
perches they selected, which could provide lit-
tle protection against flying predators but could 
be related with energy saving by reducing heat 
loss, since open sites are less shady. Although 
resting requires much less energy than visiting 
the flowers, energy expenditure for this activity 
could be significant considering their small size 
and the amount of time spent perched. Heat 
loss increases as the environmental temperature 
decreases; therefore, selection of hotter perches 
could save an important amount of energy.

Together with nectar, they also caught 
small insects and drank water. Their hunting 
activity suggests that the amino acids provided 
by the nectar are not enough to satisfy their 
needs. Some studies on hummingbirds’ diets 

TABLE 2
Flower use and availability, Percentage of time spent 

feeding on each species and number 
of opened flowers available

Plant species % of total time
Nº opened 

flowers

Salvia splendens (red) 57.9 2262

Salvia splendens (purple) 1.9 203

Justicia brandegeana 30.9 686

Aloe vera 7.3 684

Aloe barbadensis 5 112

Sanchezia peruviana 0.5 10

Impatiens balsamina 2.2 1506

Euphorbia milii 0.3 36
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have indicated the presence of arthropods in 
variety and quantity (eg Henderson 1927). 
Small insects could also be captured while vis-
iting the flowers, since flowers are also a good 
habitat for those animals (Wheeler 1980). On 
the other hand, the observation of these birds 
drinking water is remarkable since their diets 
are considered to contain an excess of water due 
to the high water content of nectar (McWhorter 
and Martínez del Rio 1999). In fact, the most 
visited species, S. splendens, produce dilute 
nectar (Sánchez et al. 2002), but it seems to be 
not enough to meet their requirements.

Territory defence comprised relatively a 
short time, nevertheless it was only considered 
defence when birds pursue or disturb intruders 
in the territory and not the continuous deliver-
ing of calls related with territorial defence. The 
interactions with Bananaquits are remarkable, 
both defence and attack. This is an introduced 
species in Lima that was reported for the first 
time in 1995 (Guillén and Barrio 1995) that 
became very abundant (González 1998). It 
is also a nectarivorous species that has been 
observed visiting flowers of S. splendens, J. 
brandeaga and A. vera (M.C.C., pers. obs.), 
but not as specialized in nectar feeding as 
hummingbirds (González 1998). To take the 
nectar, it pierces the corolla, acting usually as 
a nectar robber (Sazima and Sazima 1999). It 
is highly territorial and the agonistic behav-
iour with Amazilia hummingbirds has been 
reported previously (González 1998). Its body 
size is bigger than that of the Amazilia, mak-
ing it difficult for the Amazilia to get these 
intruders away from the territory, while in the 
interactions against other Amazilia individuals 
the expulsion is immediate. This together with 
the abundance of Bananaquits made Amazilia 
hummingbirds spend more time involved in 
aggressions against them than against indi-
viduals of its own species, suggesting that 
Bananaquits are important competitors.

S. splendens was the most abundant and 
visited flower, and was positively selected 
by the hummingbirds. This species produces 

copious nectar with a secretion rate of c. 300 
mg sugar per flower h-1 (Corbet et al. 2001). 
The flowers visited by the hummingbirds have 
in general tubular corollas of purple, red, 
pink, orange or yellow colour suggesting their 
adaptation for hummingbird pollination. J. 
brandegeana has a white and inconspicuous 
corolla but surrounded by numerous reddish 
bracts that probably function as attractors for 
the hummingbirds. The cyathia of Euphorbia 
milii Desmoul. are also inconspicuous but their 
broad, scarlet bracts together with copious and 
easily accessible nectar make this plant attrac-
tive to a wide range of pollinators including 
hummingbirds, a variety of insects, and even 
lizards (Font and Ferrer 1995). The flowers of 
I. balsamina have a slightly curved nectar spur 
protruding down from the back. Moths and but-
terflies can reach the nectar and are the primary 
pollinators of the genus but the thinness of the 
tube makes it difficult for the hummingbirds 
to reach the nectar, which may explain the low 
visitation rate to this species. The shape of the 
flowers of this two species, with no tubular 
corollas, make more difficult for the hum-
mingbirds the contact with the stamens and 
stigma, thus hummingbirds probably act more 
as nectar robbers than as pollinators. With the 
only exception of Sanchezia peruviana (Ness) 
Rusby, all the species visited by the humming-
birds are very commonly used for gardening. 
The flower preferences shown by this species 
together with the characteristics of perches 
selected should be taken into account in garden 
designing in order to favour the presence of 
these birds.
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RESUMEN

Se estudió la distribución del tiempo en las activi-
dades de Amazilia amazilia, un colibrí territorial, y sus 
preferencias por diferentes flores y perchas en los jardines 
de Lima (Perú), en septiembre de 2001. A. amazilia pasa 
una parte importante de su tiempo descansando en las 
perchas (ca. 80%) y sólo un 15.5% alimentándose, dedi-
cado fundamentalmente a visitar flores y sólo un 0.3% 
a cazar y a beber agua. La defensa del territorio ocupó 
un 2% del tiempo total, la mayor parte frente a Coereba 
flaveola, una especie nectarívora introducida que parece 
constituir un importante competidor de A. amazilia. El 
uso de las distintas especies de flores no se relaciona con 
su abundancia (χ2

9 = 1546, p<0.0001), siendo Justicia 
brandegeana y Salvia splendens de flores rojas seleccio-
nadas e Impatiens balsamina rechazada. La gran cantidad 
de tiempo que pasa en las perchas las convierte en un ele-
mento importante del hábitat. Las perchas seleccionadas 
se encuentran típicamente en árboles, cercanas a las flores 
que visita y, se sitúan en posición baja y central rodeadas 
de baja densidad de follaje, probablemente para minimi-
zar la pérdida de calor.

Palabras clave: distribución de tiempo, jardines urbanos, 
uso del hábitat, Amazilia amazilia.
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