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Abstract
A total of 32 chital herds comprising 383 individuals with
a maximum herd size of 12 were sighted in the Nallamala
Hills.  Sex ratio varied seasonally.  More bucks associated
with groups during winter.  Chital on the Nallamala hills
tends to be in smaller herds of two to five individuals
(68% of the total groups sighted), that were more common
during summer and winter seasons.  The apparent
seasonal variation in the herd composition and sex ratio
was due to behavioural modifications.
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Introduction
Chital, Axis axis (Erxleben, 1777), is one of the most common
and widely distributed cervids in the Indian subcontinent.  The
wild populations of this species are under stress due to
anthropogenic activities in their habitats throughout their
distribution in South Asia, resulting in many changes in their
behavioural repertoire.  One such change is in the herd size and
composition, which is directly related to the availability of browse
and cover.  Numerous studies (Ables, 1977; Barrette, 1985, 1987;
Berwick, 1974; Eisenberg & Lockhart, 1972; Johnsingh, 1983;
Krishnan, 1972; Mishra & Wemmer, 1987; Mishra, 1982; Miura,
1981; Shankar Raman et al., 1996; Schaller, 1967; Sharatchandra
& Gadgil, 1975; Tak & Lamba, 1984) have indicated that chital is
sensitive to environmental changes.  Till date no study has
been carried out on widely dispersed and low density chital
population on the Nallamala Hills and the present investigation
aims at filling this lacuna.

Study area
Nestled in the central part of Eastern Ghats in Andhra Pradesh,
the Nallamala Hill Range is located between 15O20'-16O31' N and
78O30'-80O10' E (Fig. 1).  It is a group of low hill ranges that span
an area of 7,640sq.km.  The vegetation is of southern tropical
dry deciduous and southern tropical moist deciduous forest
types intermingled with scrub (Champion & Seth, 1968). The
present study was conducted on the right bank of the
Nagarjunasagar Srisailam Tiger Reserve.  Although, known for
its floral diversity (Ellis, 1968; Rao, 1998), the Nallamala Hill Range
is home for about 71 species of mammals and 240 and odd species
of birds (Nagulu et al., 1998; Rao et al., 1997).

Methods
Predetermined transects of two-kilometer length in the forested
tracts of Nallamala Hills were surveyed by walk or jeep from
March 1996 to February 1998.  When Chital herds were sighted,
observations were made to determine their numbers in the herd
and sex of each animal.  The observations were ocular aided
with 8 x 40 binoculars.  Only those herds were considered where
sex of all individuals could be ascertained.

Results and Discussion
A total of 184 transects were surveyed during the study period
averaging a minimum of at least six per month.  Altogether 32
Chital herds comprising 383 individuals were sighted.  The herd
size averaged 11.96 individuals per herd with least in summer
season and peak during the winter (P<0.005).  The mean herd
size of Chital varied significantly (F

2,31
 = 6.23, P<0.001) and was

6.125 ± 1.24 during the summer, while, it was 14.75 ± 4.02 in
monsoon and 27 ± 4.07 in winter (Fig. 2).

The sex ratio was found to be varying from month to month
during the study period.  It was recorded least in the months of
August 1997, July 1996, February 1998 and September 1997 with
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an average of 27, 33, 42 and 45 bucks per 100 does.  While it was
recorded highest during November 1996 and 1997, July 1996
and December 1997 with an average of 92, 83 and 75 (each for
last two months), respectively.  On an average the sex ratio was
approximately 58 bucks per 100 does throughout the study period
(Fig. 3).

Sex ratio varied from season to season and it was observed that
more bucks tended to associate with groups during winters
followed by summer and monsoon (Fig. 4).  Khan and Vohra
(1992) reported similar observation.

Of the total 383 individuals observed, 22 were fawns.  Fawns
were recorded almost throughout all the months of the year,
though the number of fawns sighted peaked during late winter
(almost half the fawns recorded).  During the monsoon and
summer the sighting percentage was 27 and 22 respectively.

The most common herd size during the study period was two to
five individuals contributing about 68 per cent of the total herds
sighted.  Chital herds of this size were frequently sighted during
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Figure 1.  Map depicting the Nallamala Hill Range in Andhra Pradesh, India

35

30

25

0

5

15

20

Summer Monsoon Winter

M
ea

n 
he

rd
 si

ze

Figure 2.  Seasonal variation in mean herd size of Chital on
Nallamala hills
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the summer and winter seasons.  Herd size increased from five
and above during monsoon. The largest herd observed
comprised 32 individuals. It was found that the Chital tended to
form larger herds of 100-150 individuals during the monsoon
months at preferred grazing grounds in Pecheruvu area of the
Nagarjunasagar-Srisailam Tiger Reserve, one of the two protected
areas on the Nallamala Hills.  However, these large herds were
not taken into consideration to summarize the group composition
and sex ratio as it was felt that it might lead to severe discrepancy
during the statistical analysis due to their extreme nature.
Moreover, such large groups were sighted either on the glades
along the Pecheruvu Tank or bedded in transitional zones in
association with Sambar (Cervus unicolor).  As been stated
earlier, only chital herds that were encountered in forested tracts
were considered for analysis to understand its herd composition
and sex ratio.

The present study reveals that the Chital of Nallamala Hill Ranges
are widely dispersed and tend to be in smaller herds of 2-5
individuals.  The seasonal variation in herd size reflects changes
in feeding and breeding behavior due to increased
anthropogenic and biotic pressures as was also observed by
Karanth and Sunquist (1992) in Nagarhole.  Raman (1997) opined
that Chital herds change in size temporally and in relation to
habitat.  Increase in herd size in relation to availability of food
has been documented earlier by Schaller (1967), Sharatchandra
and Gadgil (1975), Johnsingh (1983), and, Khan et al. (1985).
The present study revealed the formation of large herds during
the evenings when Chital conglomerate to feed in open grassland
patches.  Sex ratio varied seasonally that can be attributed to
behavioural changes associated with reproduction.  During the
winter, especially January and February, the does tend to separate
themselves from the groups to fawn.  This is the period when
more bucks are sighted than does.  During the subsequent
months, the group size swells up and so does the percentage
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Figure 3.  Monthly variation in sightings of stags and does of
Chital on Nallamala hills

sighting of bucks associated with does.  Such variations in herd
size in relation to social behaviour, rutting behaviour and fawning
observed earlier by Grafs and Nichols (1968), and, Fuchs (1977)
indicates that conglomeration during rutting season facilitates
social interaction and breeding opportunities.

Thus, it is evident that the apparent seasonal variation in herd
composition and sex ratio of Chital on Nallamala Hills is due to
the behavioral modifications in lieu with the availability of
preferred palatable species and breeding activity.
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