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ABSTRACT

The Blue bull (Boselaphus tragocamelus ) is the biggest Asian antelope. Blue bull (Boselaphus tragocamelus ) is also called “Nilgai”
in Gujarat and all over country. Bhavnagar district is located in Saurashtra region of Gujarat near the gulf of Khambhat. In herbivorous
animal grouping is the main essential behaviour for survival, searching of food and protection, composition of groups are deferred
in different herbivorous animal. Study was carried out during the year 2015-2016. In Blue bull (Boselaphus tragocamelus ) out of
total 100 observation maximum 31 individual were recorded in single group whereas minimum group size was single individual.
Presences of male Blue bull were 39.4% (SD+04.02), female 52.7% (SD+06.15) and presence of sub adult/juvenile were 07.9% (SD

+01.29). Data was indicating that presence of female individual than the male was higher. Data also indicate that the group pattern

is deferred than the other herbivorous animal.
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INTRODUCTION

In Gujarat all four sp. of Antelopes are found i.e. black buck,
Indian gazelle (Chinkara), four horned antelope and blue bull
which are found in India. Out of these four Antelope species
Blue bull is widely distributed throughout the state. Except
four horned antelope (Chaushinga) remaining all tree species
of antelopes are found in Bhavnagar district, Gujarat. Blue
bull (Boselaphus tragocamelus) is the biggest Asian antelope.
Blue bull (Boselaphus tragocamelus) is also called “Nilgai”
in Gujarat and all over country. Bhavnagar district is located
in Saurashtra region of Gujarat near the Gulf of Khambhat. In
herbivorous animal grouping is the main essential behaviour for
survival, searching of food and protection. Group composition
and group size are different in various herbivorous animals like
black buck, Chinkara, Chital, Four horn antelope and Sambar
etc. In ungulates male animal become dominant over the group
such type of grouping phenomena was also observed in Blue
bull, normally the male blue bull controlled the group and
dominant over them. Blue bull (Boselaphus tragocamelus) is
not as gregarious as other herding ungulates like Black buck and
spotted deer it occurs in small groups throughout the year [1,2].

Study area

Bhavnagar district is located in Saurashtra peninsula of the
western part of Gujarat state. Bhavnagar district placed at 210-00
and 220-30’ N. Latitudes and 710-15" and 720-30’ E. longitudes.
Bhavnagar has situated 228 km far from the state capital
Gandhinagar and to the west of gulf of Khambhat. Bhavnagar
is the fifth largest city in Gujarat and the second largest city of

Saurashtra region. Bhavnagar district covers over 8579.45 sq.
km area, it includes 269.24 sq. km of forest cover and 985.57 sq.
km nonagricultural land. It has an average elevation of 24 meters
(78 ft). The district covers total 11 Tehsil (Taluka) Till 2014,
after words due to new territorial demarcation, state government
declare Botad as new district so some area of Bhavnagar district
goes in to Botad district, at present Bhavnagar district covers
total 10 Tehsil. Geographically, Bhavnagar district consists
of diverse characteristic like uneven, rocky (basaltic) land
surface traversed by mountain ranges/ridges. Soil composition
of Bhavnagar district is good, it provide fertile soil for crops
of commercial value like onion, cotton, groundnuts, vegetables
etc. and also for the grains like Bajara, Juwar (sorghum) and
wheat etc [3,4].

MATERIALS AND METHODS

Study area for the grouping behaviour of Blue bull (Boselaphus
tragocamelus) covers Bhavnagar city to Alang ship yard, which
is about 55 km. study was carryout on both side of Bhavnagar-
Hathab- Alang road up to 2 km in right and left side of the
area having the agriculture land, barren land, rural forest area
and coastal saline land (Khar). Avania (Khar), Pipaliya pul,
Bhumbhali, Ghogha, Kuda, Khadsaliya and Mithiviradi
were selected for detail study. Observations were made by
direct method, to avoid disturbances observation were made
from distance with the help of Nikon 8 x 40 binocular and
Photographs were taken with the help of Sony HX 400 camera
for documentation. Data was analyzed by using standard
statistical formula [5-7].
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RESULTS

The group composition of different groups of Blue bull
(Boselaphus tragocamelus) in the study area, data represent
the number of male, female, sub adult and juvenile in a single
group. Data also shows the group size of Blue bull (minimum
to maximum), total 100 observations were taken to determine
the group formation of Blue bull (Boselaphus tragocamelus),
maximum number in a single group was observed 31 individual
and minimum number in a group was observed 01 individual.
Data shows that Blue bull generally remain in a mix group
(49%), but some time they also form only male (35%) group
and only female (16%) group, sub adult and juvenile prefer to
remain with female individual. It was also observed that most of
groups having 1-5 individuals in a group (56%) and at same time
only few groups have more than 25 individuals in a group (4%).
Average of male Blue bull was found 3.31 (39.4 %) SD 4.02,
average of female was 4.43 (52.7%) SD 6.15 and average of sub
adult/juvenile was recorded 0.67 (7.9%) SD 1.29. Number of
male Blue bull ranges between 0-17, number of female ranges
between 0-24 and sub adult/juvenile were 0-8 [8,9].

The percentage of male Blue bull (Boselaphus tragocamelus)
in different groups, data shows that 20% groups not having any
male, 20% groups having single male, 19% groups with 2 male,
12% groups with 3 male, 12% groups with 4 male, 1 % group
with 5 male, 1% group with 7 male, 3% groups with 8 male, 1%
group with 9 male, 2% groups with 10 male, 3% groups with
11 male, 1% group with 13 male, 1% group with 14 male, 1%
Group with 15 male, 2% groups with 16 male and 1% group
with 17 male were recorded (Figure 1).

The percentage of female Blue bull (Boselaphus tragocamelus)
in different group, data indicate that 37 % groups not having
any female, 7% groups having single female, 17% groups with
2 female, 6% groups with 3 female, 2% groups with 4 female, 3
% groups with 5 female, 5% groups with 6 female, 4% groups
with 8 female, 3% groups with 9 female, 1%, group with 11
female, 1% group with 12 female, 1% group with 14 female,
2%. Groups with 15 female, 2% groups with 16 female, 3%
groups with 17 female, 2% groups with 18 female, 1% groups
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with 19 female, 1% group with 21 female, 1% group with 22
female and 1% group with 24 female were recorded. Number of
female Blue bull ranges between 0-24 [10].

The percentage of sub adult/juvenile Blue bull (Boselaphus
tragocamelus) in different group, data indicate that 68%groups
not having any sub adult/juvenile, 14% groups having single
sub adult/juvenile, 10% groups with 2 sub adult/juvenile, 4%
groups with 3 sub adult/juvenile, 2% groups with 4 sub adult/
juvenile, 1% groups with 5 sub adult/juvenile and 1% groups
with 8 sub adult/juvenile were recorded [11].

Out of total 100 groups observed during the study, 32 groups
having population of sub adult and juvenile of that only 3
groups not having male individual and 2 groups not having
female but these groups having sub adult male and not juvenile.
It was also observed that all groups having sub adult and
juvenile having mean group size 14.2 it was higher than over
all mean group size (8.41) and range in 3-31, group having 31
individual was the largest group. During non-breeding season
by the process of segregation male form a group in which only
adult male individual were found, One unique behavior of
Blue bull (Boselaphus tragocamelus) was observed during the
monsoon that Blue bull (Boselaphus tragocamelus) was moves
towards the shrub land from the open land, probably to protect
from the rain, hence during the monsoon large group are seen
occasionally and during the winter and summer they are lived in
open land in scattered group (Table 1) [12].

Group composition of male Blue bull (Boselaphus tragocamelus)
data shows that 20% groups not have any male, 35% groups
having only male, 15% groups having male and female both,
02% groups having sub adult/ Juvenile with the male and 28%
groups composed of female, male and Sub adult/ Juvenile
(Figure 2) [13].

Group composition of female Blue bull, data indicate that 38%
groups not have any female, 16% groups having only female,
15% groups having female and male both, 03% groups having
Sub adult/ juvenile with the female and 28% groups composed
of female, male and sub adult/juvenile (Figure 3).
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Figure 1. Map of study area which shows some area of Bhavnagar district goes in to Botad district.
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Table 1. Number, average, range and number of groups for male, female and juvenile/sub adult in groups.

Male Female Juvenile/Sub adult
Total number
of blue bull 331 443 67 841
Average of
blue bull 3.31 4.43 0.67 8.41
Range of blue 0-18 0-24 0-8 Jan-31
bull
Number of 30 62 33 _
groups
% 39.4 52.7 7.9 100
SD 4.02 6.15 1.29 8.26
Percentage of Male Blue bull in Group
Figure 2. Chart shows the percentage of the male blue bull in group. Note: HmoE @2 N3 4 s ¢ W7

8 More than 8.

Percentage of Female Blue bull in Group

Figure 3. Chart shows the percentage of the female blue bull in group. Note: Mol 70 s s W

7 8 More than 8.

Grouping pattern in Blue bull is differing than the other ungulates
like black buck, chital, sambar, and chinkara. Generally Blue bull
thrives in small scattered group and the smallest group of Blue bull is
not more than 1-5 Individual likewise the largest group of blue bull is
not more than 20 individual often seen the groups having more than 30
individual in the area during the study period (Figure 4).

Group composition of Sub adult/Juvenile in the study area, 67%
groups not have any sub adult/juvenile, 02% groups having sub
adult/Juvenile and male, 03% groups having sub adult/Juvenile

and female and 28% groups composed of Sub adult/Juvenile,
male and female (Figure 5).

Presence of male and female individual in a group are also varies
than the other ungulates normally one or two male present in
a group, often seen that more than two male individual were
present in mixed group of blue bull, likewise the presence of
female individual was two to three in a mixed group of blue
bull. Juvenile and sub adult male and female were also found in
a group (Figure 6) [14].
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Percentage of juvenile / sub adult Blue bull in Group

0%
0% o, 1%, %

Figure 4. Chart shows the percentage of the juvenil/sub adult Blue bull in grou. Note: HolE W:>@H;:; s 5 =W
6 7 8 More than 8.

Group composition of Male Blue bull

Figure 5. Chart shows the percentage of Male in each group.

Note: Hl No male group [ | Only male group 1 Male and female group Male and subadult/juvenile group M Mmix group of

female, male and subadult/juvenile.

Group composition of Subadult/ juvenile Blue bull

Figure 6. Chart shows the percentage of sub adult and Juvenile in each group.

Note: Il No subadult/juvenile group [ | Only subadult/juvenile group [ | Subadult/juvenile and male group [ | Subadult/juvenile
anf female group M Mix group of male,female and subadult/juvenile.
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DISCUSSION

Findings of the study show that there was no any specific
group composition pattern observed in Blue bull (Boselaphus
tragocamelus). The group may vary in single day at different
time, same behaviour also observed in the present study that
group composition vary frequently in a day. Size of the group
also found different in agricultural land and forest area, in
agricultural land the group remain smaller in size whereas in
forest land it become larger. It is possible that while raiding
crops Nilgai herds breaks in to smaller groups which presumably
reunite when they take to forest cover again. The smaller groups
may have a greater tendency to raid crops.

Generally Blue bull seen scattered in one or two individual’s
group with the 1-2 male or 2-3 female and in mixed group male,
female, juvenile and sub adult are also seen. During the non-
breeding season adult and sub adult male was segregates and
form mixed group but some time only male group was also
observed, sub adult male Blue bull join in to the group and form
a mix group of adult and sub adult during the breeding season.
Interestingly a group of only adult male blue bull was regularly
observed at Avania khar area during the study.

Observation of the present study also supports the findings of
that blue bull (Boselaphus tragocamelus) is non-migratory,
although individuals and groups are capable of considerable
movement if ambient conditions (e.g., drought), it was observed
that the Nilgai remain in the same area for long time and moves
in their home range regularly which was recorded up to 8 square
kilometer [15].

Blue bull remains in to small groups, the group size varies in
different habitat but they rarely form congregations and large
groups. Groups ranging from 01 to 10 individuals, and the
mean group size observed in Karnali-Bardia in Nepal were
2.9. In Sariska, seasonal group size of Nilgai (excluding single
individuals) varied greatly, from 02 to 43 individuals, with a
mean group size of 4.0, the study area average of group size
was found 8.41 (SD 8.26) individual per group which was
higher than the above observations and they recorded total of
108 groups comprising of 1845 individuals and the mean group
size was found to be 17.10 + 4.08. The maximum number of
individuals was recorded in Pala sallu (while the minimum
was in Sikandarpur Cherat in Aligarh district, Uttar Pradesh.
In Aligarh district the Blue bull were congregate in forest
patch due to harassment by farmers. In Bhavnagar district the
number of individual in a group was vary from minimum 01
to maximum 31 individual in a group, it shows that Blue bull
remain scattered in smaller group.

The percentage of animals in different group size categories.
26% groups comprised of 0-5 group category, 22% comprised
of 6-10 group category, 20% were in the 11-15 group category,
22% in 16-20 group category and 10% in >21 group category in
winter season. While in summer 11% groups were comprised of
0-5 group category, 24% comprised were 6-10 group category,
13% were in the 11-15 group category, 22% in 16-20 group
category and 30% in >21 group category in Aligarh district,
Uttar Pradesh. In Bhavnagar district the percentage of animals
in different group size category were 56% groups having 1-5
individuals, 13% groups having 6-10 individuals, 08% groups
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having 11 -15 individuals, 11% groups having 16-20 individuals
and 12% groups having >21lindividuals. Blue bull of the study
area were prefer to form small groups, small group get benefit
when the animal enters in crop field for foraging.

CONCLUSIONS

During the study maximum 31 individual were recorded in
single group whereas minimum group size was single (01)
individual. Presences of male Blue bull were 39.4% (SD+04.02),
female 52.7% (SD+06.15) and presence of sub adult/ juvenile
were 07.9 % (SD+01.29). Data was indicating that presence of
female individual than the male was higher. Data also indicate
that the group pattern in the Blue bull is very deferred than
the other herbivorous animal like blackbuck, spotted deer and
sambar. Blue bull of the study area were prefer to form small
groups, small group get benefit when the animal enters in crop
field for foraging.
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