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Abstract 

The population status of spotted deer was studied in Baghmara Buffer Zone Community Forest (BBZCF) 

during different four seasons of 2012- 13. Population status was determined by direct count method at the 

time of its active movement in the morning and early evening. A total of 255 individuals of spotted deer 

were counted with a crude density of 118.6 deer/km2. Male to female sex ratio varied seasonally 

(summer-1: 2.2, rainy- 1: 2.22, autumn- 1: 2.15 and in winter- 1: 2.50). The average sex ratio of males to 

females was computed as 44.47:100. The largest herd of 41 individuals was observed in summer. The 

average herd size was 13.49.We used Kruskal-Wallis Rank Sum test to find the significant difference in 

mean population distribution due to seasons and blocks. There was no significant difference in mean 

population distribution due to seasons (χ2=0.7624, df=3, P=0.8584) but significant differences was found 

in mean population distribution due to blocks (χ2=52.7534, df=13, P=0.000000997). 
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Introduction 

The spotted deer or Chital (Axis axis) is one of the most beautiful deer of Nepal and a favourite object 

of sport because of its lovely spotted coat (Shrestha 2003). Spotted deer is classified as a member of 

order Artiodactyla under the family Cervidae (Mitchell 1982). Ellerman and Morrison-Scott (1964) 

recognize two sub species of Axis axis. Axis axis axis is native to Nepal, India and Srilanka and Axis 

axis ceylonensis is native to Srilanka. 

The spotted deer is a medium sized deer standing about 35-38 inches at the shoulder and the coat is 

rufous brown with white spots (Schaller 1967). Spotted deer appears like a small elk or wapiti in 

outline. Does are slightly lighter in color than bucks especially over the face and neck (Graf and 

Nichols 1966). The average weight of males is 71 kg and the female is 50 kg in Chitwan National Park 

(CNP) (Mishra 1982). Only males have antlers and are functional during the mating season (Rajaram 

2004). 

Axis deer are found at lower elevations below ~915 m (Ables 1977) and rarely found above an altitude 

of 1000 m in its native Asian habitat, including Nepal. They usually prefer ecotonal region between 

the forests and the grass patch (Mitra 1990). It is widely distributed cervids in the Indian sub-continent 

(Srinivasulu 2001). In Nepal, spotted deer occur throughout the Siwalik Hills and adjoining plains. 

Spotted deer preferred habitat is Tarai plain while may reach to the basin of inner mountains. They are 

found scattered in lower number in the mid-hill, warmer valleys and forest areas (Chalise 2001, 2013). 
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It is distributed in Bardia National Park (BNP), CNP, Sukla-Phanta Wildlife Reserve (SWR), Parsa 

Wildlife Reserve (PWR) and Koshi Tappu Wildlife Reserve (Majupuria and Majupuria 2006). Spotted 

deer is considered as least concern as per the IUCN categories as it occurs over a very wide range with 

large populations (Chalise 2013, Duckworth et al. 2008). 

Materials and Methods 

This study was carried out in Baghmara Buffer Zone Community Forest, BBZCF (Location 27o34.78'-

27o35.53' Northern Latitude and 84o28.43'-84o29.40' Eastern Longitude), Buffer Zone area of CNP, 

Chitwan, Nepal. The forest covers 215 ha area at 170 meter elevation (Sharma et al. 2011). 

Population status was determined by direct count method assisted by binocular of 10x50 mm and age sex 

categorized. Hence to reduce biasness, total population was estimated by using statistical theorem. 

Observation was conducted concentrated mostly at the time of its active movement in the morning (6.00–

9.00) and early evening (15.00–18.00). Counting was done in four seasons– Summer (April), Rainy 

(July), Autumn (November) of 2012 and winter (February) of 2013. The number of Spotted Deer was 

confirmed by repeated count in one observation session. During the total count, the exact total numbers 

were different at the same place in different replicates. The whole study area was divided into 14 micro 

habitats. The number of spotted deer was confirmed by repeated observation in one observation session. 

During the total count, the exact total numbers were different at the same place in different replicates.  

Hence to reduce biasness, estimated population was calculated by N= 2nk – nk-1 formula and count was 

derived from first and second maximum counting such as: 

Here, N=2nk - nk-1………………………… 

 Where,     

        N= estimated population. 

            nk= highest Value of observed Population 

             nk-1= second highest value of observed Population. 

The approximate upper confidence limit (Nu) at 100(1-a) % is obtained by;   

Nu= nk+ (1-a)/a (nk-nk-1)…………………………2 

 Where, 

                Nu=upper confidence limit of population 

                a= the level of test 

 Similarly at given confidence limit the lower limit of population is given by 

                                    NL=Nk 

Hence, the range of total number N is given by  

                                NL<N<NU 

Data Analysis 

For direct count method 

sR – Software (R Console Version 2.15.2) was used for the statistical analysis. It is a non parametric test 

and alternative to ANOVA. Since the data was not found normal, hence this test was performed. Kruskal–
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Wallis Rank Sum Test was used to find the significant difference in the mean population distribution of 

spotted deer in different habitat due to four seasons and in different seasons due to blocks. 

Results 

There were five different micro-habitats identified inside BBZCF. Habitat of Spotted deer was explored 

by using ecological quadrate method. Within each transect four quadrates  of 25x25 m2 for tree species, 

5x5 m2 for shrub species and 1x1 m2 for herbs were made (Sharma et al. 2011). There were altogether 55 

transects within 14 blocks.  These micro-habitats were further divided into 14 blocks to make the study 

easier. Ten of the 14 blocks were used by deer frequently and taken for population counting (Table 1).The 

total number of spotted deer counted was 255 of different age and sex. Among 255 individuals of spotted 

deer, 137 (53.73%) were females, 61 (23.92%) were males and 57 (22.35%) were young. The area of 

BBZCF is only of 2.15 km2. So the crude density is estimated to be 118.6 deer/km2. 

Table 1. Population status of spotted deer in different blocks of BBZCF in 2012-13. 

Habitat used Blocks Population of spotted deer observed Estimated population                           

N= 2nk – nk-1 Maximum (nk) Second Maximum 

( nk-1) 

Bhellar-Padke 

(Trewia nudiflora 

Albizia lucidior) 

forest 

A 25 23 27 

G 13 10 16 

H 28 24 32 

N 7 6 8 

Bhellar forest 

(Trewia nudiflora) 

E 27 26 28 

L 38 36 40 

M 8 6 10 

Padke (Albizia 

lucidior) forest 

K 45 42 48 

Sisso (Dalbergia 

sissoo) forest 

B 7 5 9 

Grassland J 57 56 58 

                    Total counted 255 234 276 

In Bhellar-Padke forest, at 95% and 99% confidence level, the upper limits are as highest as 104 and 424 

respectively in block Hand the least as 26 and 106 respectively in block N (Table 2). At 90% confidence 

level, the upper limit is highest as 72 in Padke forest (block K). Similarly, the lower limits are found to be 

highest as 57 in grassland (block J) and least as 7 in Sisso forest (block B) and Bhellar-Padke forest 

(block N). 

The census in different seasons varied for the spotted deer in BBZCF. The total number of spotted deer 

counted was 237 in summer season. Out of them, 58 (24.47%) were males, 129 (54.43%) were females 

and 50 (21.09%) were young. The male to female sex ratio was 1: 2.2 and the Young to female sex ratio 

was 1: 2.58. 

The total number of spotted deer counted was 203 in rainy season. Out of them, 49 (24.13%) were males, 

109 (53.69%) were females and 45 (22.16%) were young (Table 3). The male to female sex ratio was to 

be 1: 2.22 and the young to female sex ratio was 1: 2.4. 
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The total number of spotted deer counted was 226 in Autumn season. Out of them, 54 (23.89%) were 

males, 114 (50.44%) were females and 58(25.66%) were young. The male to female sex ratio was 1: 2.15 

and the young to female sex ratio was computed to be 1: 1.96. 

 

Table 2. Range of population of spotted deer in different blocks in BBZCF in 2012-13 

Habitat Blocks NL = nk                  Range of Estimated Population (N) 

                       Levels of Test 

0.10 (90%) 0.05 (95%) 0.01 (99%) 

Bhellar-Padke 

(Trewia nudiflora 

Albizia lucidior) 

forest 

A 25 25< N< 43 25< N< 63 25< N<223 

G 13 13< N< 40 13< N< 70 13< N<310 

H 28 28< N < 64 28< N< 104 28< N< 424 

N 7 7< N< 16 7< N< 26 7< N<106 

Bhellar forest 

(Trewia nudiflora) 

E 27 27< N< 36 27< N< 46 27< N<126 

L 38 38< N< 56 38< N< 76 38< N<236 

M 8 8< N< 26 8< N< 46 8< N<206 

Padke (Albizia 

lucidior) forest 

K 45 45< N< 72 45< N< 102 45< N<342 

Sisso forest B 7 7< N< 25 7< N< 45 7< N<205 

Grassland J 57 57< N< 66 57< N< 76 57< N<156 

The total number of spotted deer counted was 232 in winter season. Out of them, 51(21.98%) were males, 

128 (55.17%) were females, 53 (22.84%) were young. The male to female sex ratio was 1: 2.50 and the 

young to female sex ratio was 1: 2.41. 

Table 3. Number of spotted deer counted in different seasons in BBZCF 

S.N. Seasons of year Young Males Females Total 

1. Summer 50 58 129 237 

2. Rainy 45 49 109 203 

3. Autumn 58 54 114 226 

4. Winter 53 51 128 232 

Average Total in a year 51.5 53.0 120 224.5 

The average herd size was 13.49 individuals computed from 3,832 individuals in 284 herds during the 

study period. The largest herd size of 41 individuals (mixed herd) was observed in habitat J. There was no 

significant difference in mean population distribution due to seasons (P-value > 0.05) but significant 

differences was found in mean population distribution due to habitat(P-value < 0.05) (Table 4). 

Table 4. Kruskal Wallis test of different seasons and habitat 

Variables X2 – value d.f P-value Remarks 

Seasons 0.7624 3 0.8584 No Significant 

       Habitat 52.7534 13 0.000000997 Significant 
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Discussion 

Sharma et al. (2012) recorded a total of 182 individuals of spotted deer in BBZCF but we recorded 255 

individuals of spotted deer in BBZCF. Seidensticker (1976) recorded 629 individuals of spotted deer in 

CNP with density of 17.7 deer/km2. This study computed crude density of118.6 deer/km2. Raman et al. 

(1996) recorded density of 212.3 deer/km2 in Guindy National Park, India. Spotted Deer prefers ecotonal 

region between the forests and the grass patch and avoid hilly terrain (Mitra 1990). Due to the availability 

of such type of habitat and resources in BBZCF, the difference in the study time, multiple observations, 

direct count method, small study area  were possible reasons for higher population of spotted deer 

andhigh density estimate during this study. 

Bedi (1985) counted about 600 spotted deer in a single herd in Corbett National Park, Kurt (1990) 

explained occurrence of 800 or more members of spotted deer in a herd in India and Srilanka. However, 

such large herds were not observed in this study area. Commonly, herds of 4 to 18 individuals were 

observed in this study and the largest herd of 41 individuals. The mean size of mixed herd was 13.49. 

Danger from the predators and the climatic factors could be the possible reasons behind their presence in 

small herds. The sex ratio of male to female was 0.59:1 in Sri Lanka (De Silva and De Silva 

2001).Seidensticker (1976) found sex ratio as 115:100 in CNP. The average sex ratio of male to female 

was found to be 44.47:100 in BBZCF (seasonal basis). The sex ratio is found to be low in comparison to 

Sri Lanka and CNP. Illegal and selective hunting, unequal natality and mortality rates of male young etc 

may be the possible factors for the unequal sex ratio. 

Conclusion 

A total of 255 individuals of spotted deer were counted from different habitat and the crude density was 

computed to be 118.6 deer/km2. The highest population of spotted deer was counted in grassland (block J) 

and the lowest in sissoo dominated forest (block B). The average sex ratio was found to be 44.47 bucks to 

100 does with more females than males in all the seasons. The highest sex ratio of 47.39 bucks to 100 

does was found in Autumn season. The largest herd of 41 individuals was observed in grassland (block J) 

in summer. The average mixed herd size was computed as 13.49 individuals. Kruskal-Wallis test raveled 

that there was no significant difference (P>0.05) in the mean population distribution of deer in different 

habitat due to four seasons and there was a significant difference (P<0.05) in the mean population 

distribution of deer in different seasons due to different habitat. 
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