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ABSTRACT

Postnatal growth in H. ater was analysed based on the longitudinal sampling of individuals of
known age. Periodic visits were made to the bat roosting sites and the bats were monitored. Young
ones of H. ater were observed to have a body mass of 1.5 gm at their birth. Male and female young
ones attain 72% (3.8 gm) and 76% (3.6 gm) of the adult body mass in an age of 46 days and
48 days, respectively. Behaviour pattern in parturient bats was observed and the period of labor
in H. ater occurs for about £5-32 min.
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INTRODUCTION

Postnatal growth period, in bats is defined as the development of neonates to become weaned
young ones (Kunz, 1987). The important features of postnatal development in bats are the
attainment of flight and independence from parental care.

Postnatal growth studies are important for understanding how life-history traits are influenced
by extrinsic and intrinsic factors (Kunz ef al., 2009). In mammals, pre-weaning rate of growth may
be influenced by the ability of the mother to provision the young. A large litter may decrease rates
of growth by reducing the amount of food available to each individual. In cotton rats
(Sigmodon hispidus), individuals from small litters grow faster than those from large litters
{Rogowitz and McClure, 1995).

The growth rate patterns of bats have been evaluated using different growth models on very
few species of bats such as Tadarida brasiliensis (Kunz and Robson, 1995), FPipistrellus mimus
{Isaac and Marimuthu, 1996), FPlecotus quritus (McLean and Speakman, 2000), Mvotis natiereri
{(bwift, 2001), Hipposideros terasensis (Cheng and Lee, 2002), Myotis blythit (Sharifi, 2004),
Hipposideros larvatus (Lin et al., 2010), Hipposideros Pomona (Jin et al., 2011). Postnatal growth
period in bats varied from species to species. In mega bats like Pferopus giganteus it may extend
to 120 days (Sudhakaran et al., 2013). Variation in morphemetric growth can be used as an
indicator in analyzing the postnatal growth, it is also used in studies like population biology and
sexual dimorphism (Sterbing, 2002).

Bats are seasonal in the timing of their reproductive activities. Microchiroptera can be divided
into two groups by reproductive pattern polyeestry and monoestry. Megachiroptera (African fruit
bats: Pteropodidae) have more extended parturition periods than the microchiropterans and are
more likely to show polyoestry. African bats are monoestrous and a high degree of synchrony in
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parturition time may exist both within and among species (Bernard and Cumming, 1997). The

present study examines the parturition and postnatal development of leaf nosed bat, H. ater.

MATERIALS AND METHODS

Study animal: Hipposideros ater (dusky leaf-nosed bat) 1s a small species of family Hipposideridae
with a forearm length and body mass ranging from 34.1-36.8 mm and 4.5-6 g, respectively. It
consists of a horizontal horseshoe often with accessory folioles; an intermediate leaf and posterior
leaf. There is a well defined frontal sac situated in the mid-line behind the posterior leaf of males.
The pelage is variable in colour ranging from dull yellow, golden orange or pale gray to dark brown
on the dorsal aspect. The ventral aspect is also variable in colour but is usually paler than the back.
It is a widely distributed species, occurring from Sri Lanka and India to Malaysia, Indonesia,
Philippines, New Guinea and north-western Australia (Bates and Harrison, 1997).

Field procedures: Postnatal growth studies in H. afer colony roosting in an abandoned building
roost at Cheranmahadevi; Tamilnadu, India was conducted from April 2011 to June 2012. The
observation of postnatal growth was based on the longitudinal (mark-recapture) sampling of
individuals of known age (Burnett and Kunz, 1982). Day-old young ones were collected from the
natural roosts, sexed, marked and the morphometric measurements were recorded. For marking,
the non-toxic paints of two different colours (red colour for male pup and white colour for female
pup) were applied on the claw of first toe and thumb. The major criterion for assessing day-cld
status of young was based on the presence of fresh umbilical cord (Kunz, 1973). Morphometric
growth parameters such as length of forearm, fingers, tail, tibia and condylobasal were measured
to the nearest 0.1 mm using dial caliper. Body mass was recorded to the nearest 0.1 g using 50 g
{Avinet) spring balance. At an interval of approximately 10 days, young bats that had been
previously marked were reexamined, once again marked in the claw of second tee and the
morphometric characters were measured. In addition, behaviour of the pups was alse monitored.
This process continued till the separation of young from adult,

Attempts were made to observe the parturition behaviour under natural conditions. Periodic
visits were made at least twice a week, by day and night and more frequently during the
parturition period. The behaviour of parturient females, labour and delivery were observed in close
quarters. To minimize disturbances, parturient females were ohserved by using red-filtered
torchlight (>610 nm).

Statistical analysis: Postnatal growth curves of both species were constructed based on linear
growth of forearm and body mass compared with relative age in days. The linear increase in length
of forearm, body mass, length of III finger and length of V finger from neonate to volant and from
volant to weaned were used to derive regression equation. A ninety-five percent confidence interval

was used for regression equations,

RESULTS

Parturition: H. afer was observed to be a monotocous species and have a seasonal bimoedal
breeding pattern with definite breeding periods during the month of mid April and last week of
September. It was possible to observe the complete process of parturition in 3 parturient females
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of H. ater in close quarters. 2 bats took 25 and 32 min to complete the process of labour during

delivery. The sequence of behaviour exhibited during delivery/labour of the third bat started at
11.30 h with dilation of the vaginal opening and ended at 11.57 h with the mother keeping the
yvoung one in one of her pubic teats. Pregnant bats were found restless throughout the process of

parturition. After delivery, the mother bat immediately licked its pup. In all the cases, parturient.

females chewed the placenta. The complete process of parturition behaviour is tabulated in

Table 1.

Table 1: Labour sequence during parturition of H. ater

Bat No. Time Behaviour
1 811 Pregnant bat was found restless
8.13 Pregnant bat licks the vagina and stretches the body
8.15 Dilation of the vagina
8.16 Contraction of the adult body and vagina
8.17 Half head comes out
8.18 Mother licks the emerging head
8.20 Full head comes out
8.21 Mother licks the pups head
8.22 Half body comes out
8.23 Full body comes out
8.24 Adult licks the pup and vagina
8.25 Pup held one of the pubic teats in its mouth
8.26 The mother bat covered the pup with her wing membrane
2 7.55 Pregnant bat was found restless
7.67 Pregnant bat licks the vagina and stretches the body
7.59 Dilation of the vagina
8.00 Pregnant bat licks the vagina
8.03 Pregnant bat licks the vagina
8.05 Contraction of the adult body and vagina
8.06 Half head comes out
8.09 Mother licks the emerging head
8.10 Full head comes out
8.11 Mother licks the pups head
8.13 Half body comes out
8.15 Mother licks the emerging body and head
8.16 Mother licks the pups head
8.17 Full body comes out
8.19 Adult licks the pup and vagina
8.21 Adult licks the vagina
8.24 Adult licks the pup
8.25 Pup held one of the pubic teats in its mouth
8.26 The mother bat covered the pup with her wing membrane
3 11.30 Pregnant bat was found restless
11.32 Pregnant bat licks the vagina and stretches the body
11.34 Pregnant bat licks the vagina
11.35 Contraction of the adult body and vagina
11.36 Half head comes out
11.38 Mother licks the emerging head and vagina
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Tahble 1: Continue

Bat No. Time Behaviour
11.39 Full head comes out
11.40 Mother licks the pups head
11.42 Half body comes out
11.43 Mother licks the emerging body and head
11.44 Full body comes out
11.46 Adult licks the pup and vagina
11.47 Adult licks the pup
11.50 Pup held one of the pubic teats in its mouth
11.52 The mother bat covered the pup with her wing membrane

Postnatal growth and development: During cur study period a total of 64 (30 male and
34 female) neonates were marked for growth analysis. Out of which, a minimum of 4 bats in each
sex and a maximum of 5 bats were recaptured on subsequent weeks till the date of weaning. At
birth, the young ones of both the sexes were altrical. They were naked and pink in colour, with eyes
closed and folded ear pinnae. The wing membranes were translucent and umbilical cord was found
attached. The mean length of umbilical cord in male and female pup was 4.00£0.75 and
4.2140.49 mm, respectively. The morphometric parameters of neonates of both sexes were given
in table 2. In male neonates, the mean forearm length was 15.88+0.46 mm (n = 10) and the
mean body mass was 1.55+£0.16 (n = 10). In female neonates the mean forearm length was
15.95+0.37 mm and the mean body mass was 1.55+0.16 g (n = 10},

Male and female neonates that were attached to the pubicteats of mother bats became volant
at an age of 28 days. However, neonate visited their mothers periodically and suckled uptoe the
period of weaning. The morphometric growth parameters of volant pups of both sexes were given
in Table 2. The average forearm length of male volant pups was 30.15+1.19 mm (n = 4) and its
mean body mass was 2.756+£0.29 g (n = 4). In the case of female volant pups, mean forearm length
and body mass were 32.33+£0.49 mm (n = 4) and 2.85+0.29 g (n = 4), respectively. During volant,
stage, male pups reached an average body mass of 55.0% and a forearm length of 83.3% of the
adult bats. Volant female pups reached an average body mass of 57.0% and forearm length of
89.31% of the postpartum adult female bats.

The growth parameters were found to increase in a linear manner in both the sexes. In male
volant bats, regression analysis made from neonate to volant stage between the growth of the body
weight and the forearm length (Y = 0.0859X4+0.2912; R? =0.7852) and between the growth of
111 finger and forearm length (Y = 1.8295X-10.679; R? = 0.9178) and between the growth of V
finger and forearm length (Y = 1.64538X-8.4731; R* = 0.9397) shows a positive linear relation and
the correlation coefficient is nearer to 1 (Fig.1: Graph 1.1).

In female volant bats, the regression analysis made from necnate to volant stage between the
growth of the body weight and the forearm length (Y =0.078 X+0.3354; R?=0.8339) and between
the growth of III finger and forearm length (Y = 1.3742X-3.338; R? = 0.9751) and between
the growth of V finger and forearm length (Y =1.1911X-1.0109; R?=0.968684) shows a positive
linear relation and the correlation coefficient is nearer to 1 (Fig. 2: Graph 2.1). When the pups of
both sexes reached the volant stage, they began to flap their wings while hanging from their
mothers’ neck. Flapping of wings by volant’s was observed frequently in day rcost. The rate of
flapping inecreased in a linear manner upto the stage of weaning. Rate of wing flapping of
young ones was found to be higher during the onset of foraging of adult bats and in the morning
hours.
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Fig. 1. Regression of growth parameters of male H, ater

The male pups of H. ater weaned at an age of around 46 days and the female pups weaned at
an age of 48 days.

The male pups of H. ater did not begin to forage till they reached 72% of the adult post-partum
body weight and the female pups did not begin to forage till they reached 76% of the adult
post-partum body weight (5.0 g). The average forearm length of weaned male bats was
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Fig. 2: Regression of growth parameters of female H. ater

34.0240.44 mm {n = 5) and mean body mass was 3.60+0.22 g (n = 5). In the case of female weaned
bats, mean forearm length and body mass was 33.86£0.39 mm (n = 5) and 2.80+£0.22 g (n = ),
respectively (Table 2).

There 1s a linear increase in the morphometrie growth parameters of young ones from volant,

stage to weaned stage. In male weaned bats, regression analysis made from volant to weaned stage,
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Tahble 2: Morphological parameters of male and female pups of H. ater

Sex/Age
Male Female
S. No. Morphological parameters Neonate Volant Weaned MNeonate Volant Weaned
1 Bodymass (g) Mean 1.55 30.15 3.60 1.55 2.85 3.80
SD 0.16 1.19 0.22 0.16 0.29 0.22
2 Forearm length (mm) Mean 15.88 30.15 34.02 15.95 32.33 33.86
SD 0.46 1.19 0.44 0.37 0.49 0.39
3 Condylobasal length (mm) Mean 12.33 14.30 14.36 12.07 14.68 14.24
SD 0.51 1.07 0.40 0.57 0.59 0.21
4 Tail length (mm) Mean 6.24 18.28 20.88 6.14 16.00 18.52
SD 0.40 1.39 0.92 0.37 1.35 055
5 Tibia length (mm) Mean 8.01 14.50 15.00 7.96 12.75 15.64
SD 0.29 0.76 0.07 0.29 0.64 0.56
6 Thumb length (mm) Mean 4.11 4.25 4.62 4.04 4.25 4.64
SD 0.37 017 037 0.16 0.17 011
7 1I finger length (mm}) Mean 15.40 24.85 28.42 15.02 25.40 27.78
SD 0.69 0.77 0.75 0.41 0.96 0.49
8 11T finger length (mm) Mean 18.93 45.43 52.88 18.55 41.33 53.86
SD 0.41 1.54 1.09 0.37 1.16 077
9 IV finger length (mm) Mean 17.24 38.90 42.76 16.79 35.03 44.02
SD 0.62 1.28 0.97 0.61 1.53 0.36
10 V finger length (mm) Mean 18.30 42.28 44.94 17.84 37.23 47.76
SD 0.52 2.10 0.50 0.47 218 077
N 10 4 5 10 4 5

between the growth of the body weight and the forearm length (Y = 0.1802X-2.4365; R?=0.4323),
between the growth of III finger and forearm length (Y = 1.2296X +10.815; R? = 0.444) and
between the growth of V finger and forearm length (Y = 0.6319X + 23.695; R*= 0.5073) shows a
positive linear relation and the correlation coefficient is nearer to 1 (Fig. 1: Graph 1.2).

In female weaned bats, regression analysis made from volant to weaned stage, between the
growth of the body weight and the forearm length (Y =1.4098X-10.382; R*= 0.6478, between the
growth of III finger and forearm length (Y = 4.3361X94.06; R? = 0.4299) and between the growth
of V finger and forearm length (Y = 3.7799X-81.593; R?= 0.4573) shows a positive linear relation
and the correlation coefficient is nearer to 1 (Figure 2: Graph 2.2). The study on growth patterns
of the forearm length and body mass of male and female pups shows that there is an increasing
rate of growth in linear dimensions. The rate of growth of female pups was higher than that of
male pups (Table 3). The growth pattern of forearm length and body mass of male and female pups
of H. ater shows that there is a statistically insignificant difference during various growth periods.

DISCUSSION

During the early stages of labour, pregnant. bats of H. ater remain in their natural freely hang
head-down posture and hangs with legs hooked wide apart. A similar pattern of such behaviour
was observed in Cynopterus sphinx (Ramakrishna, 1950), Megaderma lyra (Gopalakrishna et al.,
1975; Balasingh, 1990). In most bat species so far studied, parturition is a seascnal phenomenon
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Tahble 3: Comparison of morphological variables between male and female pups of H. ater

5. No. Age Variable Sex Mean SD N t p-value
1 One day old  Forearm length (mm) M 15.88 0.46 10 -0.37 0.71
F 15.95 0.37 10
Body mass (g) M 1.556 0.16 10 0.00 1.00
F 1.55 0.16 10
2 10 days old Farearm length (mm) M 19.84 2.58 5 -0.69 0.51
F 20.62 1.18 5
Pody mass (g) M 210 0.22 5 1.41 0.19
F 1.90 0.22 5
3 20 days old Forearm length (mm) M 22.65 0.57 4 -3.13 0.02
F 22.06 0.74 5
Body mass (g) M 2.50 0.00 4 0.88 0.41
F 2.40 0.22 5
4 Volant Farearm length (mm) M 30.15 1.19 4 -3.38 0.02
F 32.33 0.49 4
Body mass (g) M 2.75 0.29 4 0.00 1.00
F 2.75 0.29 4
5 36 days old Farearm length (mm) M 31.32 0.80 5 -3.15 0.01
F 32.68 0.54 5
Pody mass (g) M 3.30 0.27 5 2.45 0.04
F 3.00 0.00 5
6 Weaned Forearm length (mm) M 34.02 0.44 5 0.60 0.57
F 33.86 0.39 5
Pody mass (g) M 3.80 0.27 5 1.27 0.24
F 3.60 0.22 5

that the young are born at a particular time of a year, which i1s presumably most favourable for
their nurture and survival. In temperate bats, the time of parturition invariably falls in the spring
or early summer. In many tropical forms, which live in relatively constant environment, the time
of parturition falls during the period of vernal equinox {(Baker and Baker, 1936) whereas in some
polyestrous species like Desmodus rotundus (Mills, 1980) and Fipisirellus mimus
(Gopalakrishna ef al., 1975) continuous breeding 1s noticed. H. ater shows a seasonal
bimodal breeding pattern, like most tropical bats like . sphinx (Ramakrishna, 1950) and
ERousettus leschenaulit (Gopalakrishna and Choudhari, 1977) and alsc like that of some temperate
species Arttbeus literatus (Wilson, 1979) and Epomops buettikofert (Thomas and Marshall, 1984).
Wimsatt (1979) reported that the spread in parturition dates might be expected to be greater in
tropical forms, especially those that are polyestrous.

Parturition has been chserved to occur in the day roost, which feature resembles that of most
of the other species of bats like C. sphinx (Ramakrishna, 1950), M. lyra (Gopalakrishna ef al., 1976;
Balasingh, 1990} and Ehinophoma kinneart (Anand Kumar, 1965); hence, it can be assumed that
parturition in general occurs some time during the periods of rest (Wimsatt, 1979).

Literature on the breeding behaviour of bats reveals that polytocous species, which bring forth
more than one foetus (usually two foetus e.g. Myotis austroriparius) have longer duration of
labour, while comparing with the monotocous species with exceptions. A similar pattern was
observed in H. ater (25-32 min). In Phyllostomidae, Brown flower bats, Krophylla sezekorni the
complete process of parturition occurs in between ca. 30-35 min {Soto Centeno and Kurta, 2003).
Vespertilionids seem to have the shortest duration as reported by Sherman (1937) in
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Tadartda brastliensis cynocephala, where the whole process of parturition completed in one and
a half min. Like most other bat species, in H. afer, the movement of foetus involved a shift from a
transverse position to longitudinal pesition.

Breech presentation of the feetus is common among several species of bats and most of the
vespertilionids (Sherman, 1937), whereas in some species of bats like C. sphinx (Ramakrishna,
1950) of Pteropodidae and in E. sezekorni of Phyllostomidae (Soto Centeno and Kurta, 2003) and
H. ater, the foetus is delivered headfirst.

The sequence of behaviour during delivery involving the movement of foetus, participation of
foetus and mother in the presentation of the foetus, delivery of the placenta and placentophagy
closely resembles that of M. lvra (Balasingh, 1990). The biting and pulling of the placenta by the
mother may be interpreted as the deliberate effort to dislodge the placenta to hasten its delivery.
The consumption of placenta by the mother suggests that placentophagy is relatively constant in
this species.

At birth, the neconates of both sexes were altrical, naked and pink in colour with closed eyes and
folded ear pinnae. The wings were translucent and the umbilical cord was found attached. The
morphometric measurements recorded in day-old male and female pups did not differ significantly.
In R. leschenaulti and C. sphinx (Klangovan et al., 2002, 2003) day-old pups had the same
characters as said above and the above findings were also observed in a few microchiropterans like
M. lyra (Subbara) et al., 1997), Myotis natterert (Swift, 2001}, K. sezekorni (Scto Centeno and
Kurta, 2003), F. pipistrellus (Hughes et @l., 1995) and in a few vespertilionid bats (Gould, 1971,
1975). But in the case of some phyllostomids (Kleiman and Dawvis, 1979) which bear all the
characters as observed above have got fur around the body at birth.

In the present study the average length of forearm and the average body mass of the male and
the female pups of H. ater at birth were 15.8840.46 mm; 1.55+0.16 g (n = 10) and 15.95+0.37 mm;
1.55+0.16 g (n = 10), respectively. In Rhinolophus ferrumequinum (a large member of
Rhinolophidae in the temperate region, with an adult body mass of 23.6 g), the body mass at birth
is 5.8 g (Kunz and Hoeod, 2000). In F. pipistrellus at birth it 15 1.19£0.17 g (Hughes ef al., 1995).
The young of most microchiropterans weigh around 20 to 30% and mostly about 25% of their
mother weight at birth (Altringham, 1998). From the perspective of relative body mass at birth,
bats are clearly precocial because they are generally heavier than the young of other mammals
having comparable litter size (Hayssen and Kunz, 1996; Kurta and Kunz, 1987), which average
only 5-10% of the adult body weight (Altringham, 1996). However, bats are highly altrical with
respect to development of forelimb and locomotive function (Powers et al., 1991).

Altringham (1996) reported that megachiropterans could fly at an age of 9-12 weeks, with
weaning at 15-20 weeks, whereas in microchiropterans these traits occur at 2-6 and 5-10 weeks,
respectively. Young vespertilionid bats become volant at an age between 2 weeks and 2 months,
mostly at an age of 3-4 weeks and weaning occurs between b and 8 weeks (Tuttle and Stevenson,
1982). Young H. afer born in mid-April and in the last week of September attained the volant stage
at an age of 28 days. The pattern of postnatal growth and development showed a basic trend of
linear growth of forearm and body mass during volant peried. Juveniles of several species of
microchiropteran bats typically began to fly when they attained 70% adult body mass (Barclay,
1994), However in H. ater the male and female pups attained volant stage when they reached
55.0% and 57.05% of the adult body mass. (Elangovan ef al., 2002, 2003} observed that the young
E. leschenaulit and C. sphinx were found to attain volant stage when they reached 25.0% and
40.0% of adult body mass, respectively. It also substantiates the statement of Orr (1970), which
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stated that microchiropterans resemble the megachiropterans in the course of their development.
Among vespertilionids, the growth rate of forearm ranges between 0.4 and 1.6 mm day ' and body
weight between 0.1 and 0.47 g day™! (Tuttle and Stevenson, 1982). The growth rate of forearm,
body mass and finger length of H. afer is relatively linear upto the volant stage and it is observed
in both male and female bats. Kunz (1973) observed that Mvotis velifer spread its wings and forced
them in a downward motion against the roost substrate one week before the onset of flight, young
bats usually engaged in so-called push-ups. A similar pre-flight activity was observed in
Ehinolophus cornutus (Yokoyama et al., 1975), K. serotinus, Nyctalus noctula, P. pipistrellus
{Kleiman, 1969). H. ater also exhibit a similar behavicur.

Male and female pups of H. afer, weaned at an average age of 46 and 48 days when they
attained 72% and 76% of the adult body mass, respectively. At this stage, the pups of both sexes
attained true flight and forage independently. Other species like Hipposideros commersont weaned
at an age of 20 weeks (Brosset, 1969) and H. ferasensis weaned at an age of 2.5 months
{(Cheng and Lee, 2002). As observed in other microchiropterans like 3M. Iyra
(Rajan and Marimuthu, 1999), Mwyoiis lucifugus (Kunz and Anthony, 1982) F. mimus
(Isaac and Marimuthu, 1996), H. ater showed a linear growth in their morphometric
measurements. The time at which the pups of H. afer attain volant stage does not seem to be much
different from that. of other tropical hipposiderid and vespertilionid species but their weaning time
is earlier than that of some tropical species of hippesiderid. The phenomenon of early weaning time
in the pups of H. ater is similar to that of some temperate species, such as Lasturus cinereus and
E. ferrumequinum nippon. Young of this species become weaned when they are 4 to 7 weeks cld
{Koehler and Barclay, 2000; Sance, 2000). One of the reasons for H. afer having an earlier weaning
time may be related to the survival strategy.

Sexual dimorphism with regard to body mass and the length of forearm in various species
commonly occur before weaning, suggesting differential maternal investment. (Stern and Kunz,
1998; Holroyd, 1993). In the case of Phyllostomus hastatus, a pattern of faster mass gain in males
during suckling period has been noted (Stern and Kunz, 1998) and also in other sexually dimorphic
species (Lee and Moss, 1986; Soderquist, 1995). But in the case of H. ater, a faster mass gain was
noted in females than in males during suckling period. A similar pattern of faster mass gain was
also noted in Antrozous pallidus (Davis, 1969) and E. fuscus (Kunz, 1974). The fact that females
weighed slightly more than males after this period may be due to different rates of fat deposition.

Kunz and Heod (2000) reviewed and compared the postnatal growth rate of body mass of
41 species of bats including 31 microchiropterans from temperate and tropical regions, by means
of the logistic growth equation. They found a significant negative correlation between postnatal
growth rate and asymptotic body mass. The postnatal growth of the H. afer (in the case of H. ater
body mass at birth is 1.5 g, length of forearm averages 15.8 mm, which increases rapidly to reach
94.4% of adult size in just 46-48 days) is faster than that of the other tropical microchiropteran bats
such as M. lyra-body mass at birth is 8.6 g, length of forearm averages 20.6 mm, which increases
rapidly to reach 98.5% of adult size in 73 days (Subbaraj ef al., 1997) but slower than that of
temperate bats such as R. ferrumequinum-body mass at birth is 5.8 g, length of forearm of neonates
averages 25.2 mm, which increases rapidly to reach 90.4% of adult size in just 18-18 days (Kunz
and Hood, 2000).

CONCLUSION
The study on parturition and postnatal development in H. ater revealed that, it had a bimodal
breeding pattern. Parturition occurs during the month of mid April and last week of September.
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Postnatal study revealed that the young ones become weaned at an age of ca.46 days. Raining
season and food availability plays a vital role in determining the breeding seasen in bats. Young
bats exhibit a linear growth in morphometric growth parameters from their neonate to weaned
stage.
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