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Abstract

The growth and development of the nestlings of white-throated kingfisher (Halcyon
smyrnensis) showed that at the hatching day, the mean body weight was 14.6+1.0 g
which gained up to 69.9+3.0 g during fledging. The mean length of the body, wing, beak,
head, tarsus and feet were 59.4+12.4, 19.4+5.7, 3.1+1.2, 11.7+1.4, 8.5+1.8 and 17.3+3.6
mm, respectively at the hatching day and 203.5+14.1, 105.745.8, 40.4+1.3, 29.1+1.1,
14.9+0.4 and 29.8+0.7 mm, respectively during fledging day. The primaries, rectrices
and the claw was started to grow from 3" day hatching and grew up to 67.8+5.6,
27.743.4 and 5.24+0.2 mm, respectively during fledging time.
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Introduction

White-breasted or white-throated kingfisher (Halcyon smyrnensis) is a very common
resident bird of various habitats, mostly in the plains of open country with trees, electric
wires and other perches (Ali et al. 2010). It ranges throughout much of the Indian
subcontinent, except parts of the north-west (Grimmett et al. 1998). It nests in holes in
sandy or loamy embankments which are considered as providing protection from changes
in weather (Hoogland and Sherman 1976) and from predators (Lack 1968). But the
Kingfisher's mortality increases as a result of human anthropogenic activities (Animal
Diversity 2019). Water pollution, bioaccumulation of pollution and toxins in fishes affect
the mortality rates of kingfishers or changes in water habitat reduce the number of nesting
sites for kingfishers. Nestlings also die from flooding of the nest (Animal Diversity
2019). Kingfishers have relatively high reproductive rates, compensating for increased
mortality in some areas (Fioratti 1992, Rayner et al. 1991).

In addition to some casual information on status and distribution of kingfishers in
Bangladesh (Islam and Kamruzzaman 2008, Reza et al. 2003, Islam et al. 1999, Husain
1979, Khan 1986), some information are available on food habits, preying frequency,
preying techniques, nesting behaviour (Naher and Sarker 2014, 2015, 2016, 2018). Some
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information are available on the growth of white-throated kingfisher in Cauvery Delta of
Tamil Nadu in Southern India (Ali et al. 2010). Information on growth and development
of nestlings of kingfishers in Bangladesh is scanty. Therefore, an attempt has been taken
to study the growth and development of the nestlings of white-throated kingfisher during
their nestling periods. The main objective of this study was to establish the weight of the
body and length of different body parts of the nestlings of white-throated kingfisher
during nesting period.

Materials and Methods

The study was carried out from September, 2008 to August, 2011. Growth changes in the
nestlings were measured from hatching to fledging day. All the nests were visited at
every third day, taking both photographs of the young and morphometric measurements
of body parts. In total, 167 observations were taken. Altogether, 27 nestlings were
examined, 20 from Dhaka district and seven from Chittagong University Campus (CUC).
A total of 17 nestlings (12 from Dhaka and 5 from CUC) were able to fly due to loss of
nestlings for various reasons. Disturbances were minimized by handling the nestlings
very carefully during taking the measurements. All the nestlings were allotted individual
identification marks with permanent ink pen. The measurements of different parameters
were taken followed by Ali et al. (2010): (i) body weight, using a spring balance
(graduated between 5 and 1000 g) and pan balance (graduated between 0 and 2000 g), (ii)
body length, from the tip of the beak to the tip of the longest rectrix, using a slide calipers
(graduated up to 0 to 150 mm) and steel scale (0O to 300 mm), (iii) wing length, as the
straight length from the bend of the wing to the tip of the wing, using a tape scale, (iv)
length of the primaries, from the tip of the wing to the tip of the longest primary, using a
tape scale, (v) tail feather or rectrices length, the distance from the tip of the longest
rectrix to the base of the middle rectrices, using a tape scale, (vi) tarsus length,
measurement from the base of the tarso-metatarsus to the base of the middle toe, using a
slide calipers, (vii) head length, from the culmen to the nape, using slide calipers, (viii)
bill/beak length, from the tip of the mandible to the base of the culmen, (ix) claw length,
from the base to the tip of the claw, using a slide calipers and (x) feet length, from the
middle toe to the posterior toe or hallux, using a slide calipers.

Study area: The study was carried out at Dhaka and Chattagram. In Dhaka, the nests in
Madhabchala and Boro-Walia villages of Savar Upazila and in Chattagram, Chittagong
University Campus (CUC), Bangladesh were selected for collecting data on growth of the
nestlings.
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The Madhabchala of Savar Upazila in Dhaka district is located at the western side of
Jahangirnagar University of Savar. The Barawala was located at the western side of the
village Madhabchala. The vegetation of the study sites was several fruiting (mango,
Mangifera indica; jackfruit, Artocarpus heterophyllus; jam, Syzygium cumini; coconut,
Cocos nucifera; jambura, Citrus grandis; guava, Psidium guajava) and wood trees
(koroi, Albizia procera; segun, Tectona grandis) and bamboo (Bambusa sp.)

The CUC is located at the village Fatehpur under Hathazari Upazila of Chattagong
district. The CUC stretches over 512.2 ha landscape of green hills, undulating valleys,
moulds, plain grassland, bush and forests (Islam et al. 1979). Seventy-two per cent of the
campus area is hilly and comprising small hills and the remaining areas are either plains
or valleys (Islam et al. 1979). There are some creeks and streams within the hill area.
Vegetation type is mixed-evergreen (Champion 1936). The natural vegetation of the
campus is affected by biotic and abiotic factors especially due to human habitations and
earth erosions. Consequently the primary vegetation of this area is totally lost. Hence, the
vegetation of this area is now secondary one. The secondary forest grew with weeds
environment such as thickest with a few scattered trees, thatching grasses and some
bamboos (Chowdhury 2002).

Results and Discussion

The measurements of the growth and development of different body parts of the nestlings
of the white-throated kingfisher are described under the following headings.

Body weight (in g): At hatching day, the average weight of the nestlings was 14.6+1.0 g
(range 12.0-16.46, n=27). The nestling gained weight gradually and reached maximum
of 70.8+4.6 g at 15 days (range 63.1-79.9, n=27) from the first hatching. The weight
(63.515.9 g, range 54.9-75.9 g, n=17) then started to decline (13.2%). After 18 days, the
nestling gained weight again (69.9+3 g, range 63.3-73.9 g, n=17) up to fledging time (21
days) (Fig. 1). Ali et al. (2010) reported that nestlings of the white-throated kingfisher
grew from 3.7 to peak weight of 70.5 g, then slowly declined and reached to the weight
of 61.8 g at the time of fledging. Many observers have noted a decrease in rate-of-gain in
weight (Naher and Sarker 2011, Welty 1982) as feathers were being produced or as
temperature control was being established (Ali et al. 2010) or due to the utilization of fat
deposits and skeletal muscles for the energy to leave the nest (Welty 1982). This body
weight reduction at fledging day is advantageous for moving out from the nest (Kumar
and Rao 1984, Haggerty 1994, McCarty 2001, Penteriani et al. 2005, Greeny 2008,
Asokan et al. 2009a,b, Asokan et al. 2010).
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The average growth rate of the nestling of the white-throated kingfisher was 2.6 g per day
during nesting period. The weight of the nestlings found significantly increasing (x°=
84.5, df=7, p<0.001) and the increasing trend was significantly correlated with the age of
the nestlings (r=0.963, df=7, p<0.001).
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Fig. 1. Growth of the body weight (g) of white-throated kingfisher.

Body length (mm): The average body length of the nestlings was 59.4+12.4 mm (range
50-68.2 mm, n=27) at hatching day and 203.5+14.1 mm (range 182-230 mm, n=17) at the
fledging day. Thus the average body length increased per day was 6.8 mm. The growth
rate increased rather steadily from 3 to 6" day (Fig. 2). The body length of nestlings
reached from 3.7£0.21 cm at hatching to 21.940.16 cm by the end of day 27 at Tamil
Nadu in India (Ali et al. 2010) which is very close to present study.

The length of total body of the nestlings was found significantly increasing (°=84.5,
df=7, p<0.001) and the increasing trend was significantly correlated with the age of the
nestlings (r=0.992, df=7, p<0.001).

Wing length (mm): At hatching day, the average wing length of the nestlings was 19.4+
5.7 mm (range 14-26.02 mm, n=27). It was increasing up to 105.7+5.8 mm (range 94-
110 mm, n=17) during fledging day. Thus the average wing length increased per day was
4.1 mm. The growth rate increased rather sharply during 6-9" day.

The length of wing of the nestlings was found significantly increasing (°=93.2, df=7,
p<0.001) and the increasing trend was significantly correlated with the age of the
nestlings (r=0.992, df=7, p<0.001).
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Head length (in mm): The average head length of the nestlings’ was 11.7+1.4 mm (range
8.1-18 mm, n=27) at hatching day and 29.1+1.1 mm (range 28-31 mm, n=17) at fledging
day. Thus the average head length increased was 0.8 mm per day.

The length of head of the nestlings was found significantly increasing (y°=14.9, df=7,
p<0.05) and the increasing trend was significantly correlated with the age of the nestlings
(r=0.978, df=7, p<0.001).

Beak length (in mm): The average beak length of the nestlings” was 3.1+1.2 mm (range
2.1-5.12 mm, n=27) at hatching day and 40.4+1.3 mm (range 36.7-42.5 mm, n=17) at
fledging day. Thus the average growth rate of beak was 1.8 mm per day. The bill length
was 0.6£0.14 cm at hatching and it reached 4.5+0.05 cm on day 27 which is almost the
same to the finding of Ali et al. (2010) at Tamil Nadu in India.

The length of beak of the nestlings was found significantly increasing (y°=47.8, df=7,
p<0.001) and the increasing trend was significantly correlated with the age of the
nestlings (r=0.973, df=7, p<0.001).

Length of primaries (mm): During hatching, the hatchling was naked, there was no
feather over the body. From the 4™ day of hatching, the primary feather of the wing
started to grow slowly and it was increased up to 67.8+5.6 mm (range 57.1-74.2 mm,
n=17) during fledging (Fig. 2). Thus, the average growth rate of primaries was 3.8 mm
per day. The growth was highly occurred from 15 to 18 days. In Tamil Nadu in India the
length of wing of white-throated kingfisher was 1.4+0.09 cm at the time of hatching, and
it gradually increased and attained maximum length of 16.4+0.10 cm on day 27 (Ali et al.
2010). Cramp et al. (1988) reported that the feathers of pied kingfisher started to grow by
the 4™ day and flight feathers by the 11 to 13" days and fully developed in six weeks
after leaving the nest.

The length of the primaries of the nestlings was found significantly increasing (x°=94.9,
df=5, p<0.001) and the increasing trend was significantly correlated with the age of the
nestlings (r=0.987, df=5, p<0.001).

Length of tail feather or rectrices (mm): It is mentioned earlier that the hatchlings were
naked during hatching. Rectrices started growing after the 7" day of hatching. During
fledging it reached upto 27.7+3.4 mm (range 19.1-32.1 mm, n=17) (Fig. 2). Thus, the
average growth rate of rectrices was 1.2 mm. In Tamil Nadu, India the length of the tail
of white-throated kingfisher was 0.2+0.05 cm at hatching and it increased to 4.3+0.04 cm
during day 27 (Ali et al. 2010).
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The length of the tail feather (rectrices) of nestlings was found significantly increasing
(x*=32, df=4, p<0.001) and the increasing trend was significantly correlated with the age
of the nestlings (r=0.981, df=4, p<0.001).
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Fig. 2. Growth of different body parts (mm) of white-throated kingfisher.

Tarsus length (in mm): The average tarsus length of the nestlings’ was 8.5+1.8 mm
(range 8-9.9 mm, n=27) at hatching day and 14.9+0.4 mm (range 14.4-15.8 mm, n=17)
at fledging day (Fig. 2). Thus, the average tarsus length increased was 0.3 mm per day.
The tarsus length during hatching was 0.6+£0.14 cm and attained the maximum size of
3.5+0.04 cm during fledging at Tamil Nadu in India (Ali et al. 2010).

The length of the tarsus of the nestlings was found significantly increasing (x*=2.9, df=7,
p>0.05) and the increasing trend was significantly correlated with the age of the nestlings
(r=0.964, df=7, p<0.001).

Claw length (in mm): There was no sign of claw of the nestlings at hatching day to the 3"
day of their life. The average claw length of the nestlings at fledging day was 5.2+0.2
mm (range 4.6-5.6 mm, n=17). Thus the average growth rate of claw was 0.2 mm per
day.

The length of claw of the nestlings was found significantly increasing (y’=1.4, df=5,
p>0.05) and the increasing trend was significantly correlated with the age of the nestlings
(r=0.989, df=5, p<0.001).
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g

Fig. 3. Nestlings of white-throated kingfisher at different ages from hatching day to fledging
day, (a) New born hatchling, (b) 3 days old, (c) 6 days old, (d) 9 days old, (e) 12 days old,
(f) 15 days old, (g)18 days old, and (h) 21 days old.
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Feet length (mm): The average feet length of the nestlings was 17.3+3.6 mm (range 16.3-
19.8 mm, n=27) at hatching day and 29.8+0.7 mm (range 29.1-30.7 mm, n=17) at
fledging day. Thus the average growth rate was 3.03 mm per day.

The length of feet of the nestlings was found significantly increasing (x*=5.84, df=7,
p>0.05) and the increasing trend was significantly correlated with the age of the nestlings
(r=0.994, df =7, p<0.001).

The growth and development of different body parts was gradually increasing from the
hatching day to fledging day (Fig. 3). The length of all body parts attained the maximum
maturity at the time of fledging stage (Fig. 2). The present observations support the views
of Ali et al. (2010), Naher and Sarker (2011). The white-throated kingfisher used
different body parts immediately after fledging for successful survival. This kind of
growth in the adaptive parts was observed in several avian species by many workers
(Zach and Mayoh 1982, Kumar 1983, Teather 1996, Aparicio 2001, Pereyra and Morton
2001, Asokan et al. 2009a,b, 2010).

During hatching, the hatchling was naked with pinkish colour. It could not stand and
there was no primaries, rectrices and claws. It could stand at the 9" days of its age.
During 21* days, it could glide from nest to nearest branch of the tree. Within 24 to 26
days after hatching, the total clutch would able to leave the nest.
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