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Effectiveness of a Gratitude Intervention in Increasing Gratitude  
Shraddha A. Raravikar

1
 Dr. Mrunal A. Bhardwaj

2
 

 1
Asst. Professor, M. V. P.‘s ASC College, Ozar (Mig)   

2
Professor and Head, Department of Psychology, Graduate and Post Graduate Centre 

L. V. H. College, Nashik 

Abstract 

The main objective of this empirical research is to test the effectiveness of gratitude 

increasing intervention on college students. The field experiment carried on one hundred junior and 
senior college students (fifty percent females)showed that the intervention was efficacious in 

improving the level of gratitude of the subjects. 

Key words:Gratitude, gratitude increasing intervention  

Effectiveness of a Gratitude Intervention in Increasing Gratitude  

Introduction 

―Gratitude is a vaccine, an antitoxin, and an antiseptic.‖  John Henry Jowett, the great British 
preacher has described the unquestionable value of gratitude in this famous quote. In most of the 

religions all over the world like Hindu, Buddhist, Muslim, Christian, and Jewish traditions, it is 

considered as an esteemed human tendency (Emmons et al., 2003). Psychologists also consider 

gratitude as one of the important virtues and strengths of human being. The positive psychology 
movement has brought in light many of the human virtues and gratitude is one of them. Eminent 

positive psychologists Peterson and Seligman have included gratitude in their VIA Classification of 

Strengths (Peterson & Seligman, 2004)which serves as the antithesis of DSM.  
           The term originated from the Latin impression of gratia, involves the feelings of grace, 

appreciation and graciousness (Emmons et al., 2003). The definition of gratitude is an emotional state 

that requires person to acknowledge that he has received some positive outcome from an external 
source (Emmons and McCullough, 2003). The focus of gratitude is directed toward another 

person(Emmons and Mishra, 2011). The person may feel grateful for other human beings as well as 

non-human things. It also involves appreciating the benefits received from others and a feeling of 

reciprocation for the giver or extend the feeling to others (Froh et al., 2010).  
The strong correlations between gratitude and healthy psychological and social functioning 

(McCullough et al., 2002) makes it even more desirable virtue. As compared to lesser grateful 

individual, individuals with high gratitude describe themselves as optimistic, vital, higher on life 
satisfaction and less depressed and not jealous of others. Such people are more helpful, sympathetic, 

are forgiving in nature. Gratefulness leads to the enhancement in feelings connectedness and of 

perceived social support (Wood et al., 2008). While describing the blessings of gratitude, Roberts R. 

C. (2004), states that it eliminates the painful emotions of resentment, regret and envy and protects 
happiness. Like other positive emotions gratitude also broaden and builds (Fredrickson, B. L. 

2004).Armenta et al., (2016) came up with the idea that expressing gratitude leads to the efforts for 

self-improvement via augmentations in connectedness, elevation, humility and indebtedness. The 
supportive evidences offered by the researchers make the idea very convincing.  

Rationale of the Study  

The rationale behind the present experiment is the malleability of gratitude to the 
interventions. Considering the psychological and social benefits of gratitude, positive psychologists 

tried to cultivate gratitude through positive activity interventions. And thankfully previous research 

has proved that gratitude is malleable to such interventions. Three types of gratitude interventions are 

used to bring more gratitude in subjects i.e., listing events of gratitude, expressing gratitude in 
behaviour and thirdly contemplating on gratitude (Rash et al., 2011).  Also, there are many 

psychological benefits of cultivating gratitude. Emmons & McCullough (2003) have found that 

people keeping gratitude journals were more superior in amount of exercise they are doing, in the 
level of optimism about the upcoming week and feelings about their lives as compared to the people 

who kept the journal of stressful life events or neutral events. The subjects maintaining gratitude 

journal also reported being more enthusiastic, alert and determined. Gratefulness reflection also 
enhances positive affect (Watkins et al., 2003). In an intervention of eight weeks, Toepfer&Walker 

(2009) found that subjects from experimental group who wrote three gratitude letters per week 

showed increase in their level of happiness as well as gratitude.  
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In view of the robustbackground of the previous research, the investigators of the present study 

designed an intervention to increase gratitude and tested its effectiveness.While designing the 
intervention, the three types of gratitude increasing activitiesare incorporated together to make the 

intervention more effective. Also, it brings newness and freshness in the activities which is an 

important component of successful intervention.  

Objective 
The present research aims to study the effectiveness of a gratitude intervention in increasing 

gratitude 

Hypothesis 
A level of gratitudewill be greater in students from Experimental group following the Gratitude 

Intervention than students from Control group 

Methodology 

Method 

After selecting the total 100 students for this field experiment, they were assessed for their 

initial level of Gratitude (pre-test). After twenty-one days of intervention, again the level of Gratitude 

was measured at post-test. 

Research Design  

This field experimental study followed a classical‗Pretest- Posttest Control Group Design‘. The 

design necessitates random assignment of subjects into two groups i.e., Experimental Group and 
Control Group.  

Sampling  

A convenient sample of one hundred undergraduate and post-graduate college students(females= fifty 
percent) of the ages of eighteen to twenty-five(Mean= 21.35,SD=1.49) of M. V. P.‘s Arts, Science 

and Commerce College, Ozar Mig and L. V. H. College, Nashik, Maharashtra were selected as 

subjects.  

Tools 
Gratitude Questionnaire-6(McCullough et al., 2002) 

The self-report battery using seven-point Likert scale is used to collect responses of the subjects. It is 

developed by McCullough et al. (2002).  Inter-Item Consistency-Cronbach‘s alpha estimates for the 
six- item totals have ranged from .76 to .84 (McCullough, Emmons, & Tsang, 2002; McCullough, 

Tsang, & Emmons, 2002).Concurrent validity with self-report measure is r =0.65 and peers‘ ratings is 

r = 0.33 

Analysis and Data Analysis  
Analysis of Variance is done to know whether experimental group has benefitted from the 

gratitude intervention and differ from control group in terms of level of gratitude. The calculated 

value of 'Fx‘ of 1.42(df= 2, 98) for GQ-6 is found insignificant at both the 0.01 (critical value = 3.95) 
and 0.05 (critical value= 6.92) levels. It elucidates that the control group and experimental group did 

not differ at pre-test.Though, the calculated value of ‗Fy‘ of 5.45(df= 2, 98) is found significant and 

0.05 level but not at the 0.01 level. The scores clarify that the groups were significantly different in 
Gratitude after the intervention. In short, the control and treatment group were not different in their 

level of Gratitude in the beginning of experiment though they were significantly different at the time 

of post-test.  

Test F ratio F(df= 2, 98) 

GQ-6 Fx(pre- test) 1.42 

 Fy(post- test) 5.45* 

                            *Significance at 0.05 level; GQ-6: Gratitude Questionnaire-6 

           The „t‟ test is done to analyse further the difference between two groups consideringthe 

significance of Fy values.As predicted, we found a statistically significant difference between the 
means of pre-test (M =27.7, SD = 8.32) and post-tests (M=30.67, SD= 6.59) of experimental group. 

The value of „t‟ (1.94) exceeds the critical value of 1.66 at 5% level. But no statistically significant 

difference was found between the means of pre-test (M=28.5, SD= 4.07) and post-test (M=28.5, 
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SD=4.07) of control group as the value of „t‟ does not exceed the critical value of 1.66 at 0.05 

level.Hence, the hypothesiscan be accepted atthe 0.05 level of significance.  

Conclusion 

The present study attempted to evaluate the efficacy of a gratitude intervention in increasing 

level of gratitude. The statistical analysis showed that a level of gratitude is greater in students from 

Experimental group following the Gratitude Intervention than students from Control group.So, it can 
be ascertained that the intervention is effective in augmenting gratitude. The newness and variety in 

the activities and incorporating three types of gratitude increasing activities might have contributed in 

accomplishing higher levels of gratitude in experimental group.  

Recommendations  

The effectiveness of this intervention can be tested on the subjects of different age groups. 

The gender differences in gratitude can be explored in further research. An accompanying research 
that explores the gender differences in benefits of such interventions can also be conducted.   
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Abstract
The study was conducted in Oak-dominated 

temperate forests of Rajouri district of Jammu and 
Kashmir (India) to assess the impact of altitude on 
species composition and diversity. A total of 32 woody 
species were encountered in the study area lying 
between 1200m and 2500m elevation. Three species of 
Oak viz. Quercus leuchotrichophora, Q. floribunda and 
Q. semecarpifolia were found to be dominant or co-
dominant in the area. Q. leuchotrichophora shared the 
maximum acreage at all elevations. Its associate species, 
however, remained changing across the elevational 
gradient. Results revealed that the phytosociological 
characteristics of the studied forests vary remarkably 
in response to changes in altitude. Stem density 
decreased while total basal area was found to increase 
with altitude. No of species was maximum at lowest 
altitude and steeply decreased with rise in altitude.  
Diversity indices (Margelef Index, Menhinik Index, 
Shanon Wiener Index, etc.) showed evident decline 
in their values with altitude. However, an unexpected 
dip due to anthropogenic pressure at middle elevation 
range was also observed. These forests demand urgent 
attention for their conservation and management. 

Keywords: Ecosystem, forest, elevation, 
biodiversity, community composition, environmental 
factors.

Introduction
Forest ecosystems are believed to be the great 

storehouses of biodiversity (Thomson et al., 2011). 
They are evolved and influenced by a multitude of 
environmental factors. Vegetation in a forest ecosystem 
is a function of time (Kharakwal, et al., 2005), but its 
ecological attributes (like community structure, floral 
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composition, diversity, etc.) are mainly determined by 
its geographic location, climatic regime, soil conditions 
and other environmental factors. Vegetation complex, 
even within a particular region, does not remain 
uniform in time and space. It fluctuates in a cyclic 
way with changing seasons and in a succession over 
the years (Heady, 1958). Flora of a place responds to 
and gets shaped by the changes in factors like altitude, 
climate, soil conditions and natural and anthropogenic 
disturbances. Variation in community characteristics 
across environmental gradients is a major topic of 
ecological investigations and has been often described 
with reference to climate, biotic interaction, habitat 
heterogeneity and history (Givnish, 1999; Willig et 
al., 2003; Currie and Francis, 2004; Qian and Ricklefs, 
2004; Bohra et al., 2010; Amissah, et al., 2014; Khaine, 
et al., 2017)). Elevation is recognized as a fundamental 
factor that influences forest community structure, 
species composition, diversity, density, regeneration 
and other ecological attributes of vegetation (Sharma 
et al., 2009, 2010; Gairola et al.,  2011; Kessler 2001; 
Schmidt et al., 2006; Zhang et al., 2006). It is one of 
the most important governing factors responsible for 
regional differences in species composition particularly 
in the Himalayan region (Sharma et al. 2016). Altitude 
in itself represents a complex combination of many 
related factors like topography, water availability, 
soil characteristics, climate, etc. (Ramsay and Oxley, 
1997) which greatly affect floral composition of an area 
(Holland and Steyn, 1975). As geographic and climatic 
conditions change abruptly along an altitudinal gradient 
(Kharkwal, 2005), they affect the presence, density, 
dominance and distribution of plant species. 

Effects of altitude on vegetation have been analyzed 
by various workers in different parts of the world 
(Whittaker, 1972; Pavon et al., 2000; Mota, et al., 2017; 
Acharya et al., 201; Ahmed, 2006) and particularly in 
the western Himalayas (Saxena et al., 1985; Adhikari 
et al., 1995; Kharkwal et al., 2005; Singh et a.l, 2009). 
A great majority of them has confirmed the decline of 
biodiversity with increasing elevation. Several studies, 
however, reported peak values of species richness at 
middle altitudes (Rahbek, 1997; Grytnes and Vetaas, 
2002; Kharkwal et al., 2005) yet some other studies 
have shown a linear relationship between species 
richness and altitude (Givnish, 1999) and have given 
other explanations for the same. Changes in forest 
composition along elevational transects in the western 

Himalayan region are, thus, evident, but they require 
proper and detailed measurement (Chitale et al., 2014; 
Sharma et al., 2014) especially in areas which are 
ecologically least investigated. Although a good 
amount of such information is available for rest of the 
Himalayan region, very few studies were conducted 
on elevational gradation of vegetation in Jammu and 
Kashmir. Vegetation composition with reference to 
altitude has been evaluated by several workers in 
parts of Jammu province (Raina and Sharma, 2012; 
Sharma and Raina, 2013), Pak administered parts of 
J&K (Shaheen et al., 2012) and Kashmir valley forests 
(Rather, 2014). But No such study has been carried out 
in the Pir Panjal Himalayan range (Rajouri and Poonch 
districts of Jammu and Kashmir) which forms a distinct 
region and is even taxonomically underexplored despite 
its rich flora (Dar et al., 2014). Present investigation 
was carried out in temperate broadleaved Oak 
dominated forests of Rajouri (southern slope of Pir 
Panjal mountain range) to assess the effects of altitude 
on stand structure, species composition, diversity, 
dispersion pattern and other ecological attributes of 
vegetation. Pure or mixed stands of Oak (Quercus sp) 
form the principal floral group on the southern slopes 
of the range between 1200m and 3500m elevation. The 
area is dominated at various altitudinal ranges (1300-
3500m) by one or the other species of Oak particularly 
Quercus leuchotrichophora which is, ecologically as 
well as socio-economically, a highly valued plant of the 
region. These forests are also the main representatives 
of the temperate broadleaved Himalayan forests in 
Jammu and Kashmir. The approach adopted in this 
investigation is direct gradient analysis in which 
aspects of community composition, structure, diversity 
and dynamics are simply analysed with reference to 
the changes in evident ecological factors. The present 
work would be helpful and fundamental in generating 
baseline data and developing sound conservation and 
management strategies for the region. It may also help 
in understanding and predicting the biological impacts 
of the climate change.

Materials and methodology
Study area
Pir Panjal Mountains, extending in a northwest to 

southeast direction across Jammu and Kashmir in India, 
form the largest range in the western Himalayas and 
support wide range of vegetation including grasslands, 
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scrubs and luxurious coniferous and broadleaved forests. 
The present study was carried out in Oak-dominated 
broadleaved mixed forests of Rajouri Forest Division 
(district Rajouri) of Jammu and Kashmir (India). The 
division, forming a part of southern slope of the Pir 
Panjal Himalayan range, lies between 740 11’ 03.03”E 
and 740 40’ 21.95”E longitude and 330 08’ 47.77”N 
and 330 35’ 05.16’’N latitude with its altitude ranging 
from 1000-6000 m above sea level. Topography of the 
region is mountainous and varies from gentle slopes to 
very steep ridges. It is characterized by the presence 
of rich coniferous and broadleaved forests between 
1000m to 3500m elevational range. Fourteen percent 
(13.96%) of total forest cover in the region (Rajouri 
Forest Division) comprises of broadleaved forests 
in which Oak is, by and large, the principal species 
(Anand, 2014). Major slope of the catchment area is 
towards south and southwest and is drained by river 
Ans and other tributaries of the Chenab. Climate is 
generally mild in lower parts and harsher and cold 
with heavy snowfall in upper hillocks. Average annual 
rainfall is 1150 mm which is mainly received through 
southwest monsoon during July-September. Division 
is, administratively, divided into three forest ranges viz. 
Kalakote, Kandi and Rajouri. Kandi forest range, for 
it sufficiently representing the entire division in terms 
of topography, soil, climate and vegetation type, is 
selected for the present work (Figure 1). 

Sampling and data collection
After preliminary surveying in the area, three forest 

sites across a wide altitudinal range (from 1200m to 
2500m) were selected for sampling. Sites were named 
as per their local names (Table 1). Data collection 
was carried out during 2017-18 using stratified 
random sampling technique. Twenty quadrates (each 
measuring 10×10m for trees and 5×5m for shrubs) 
were laid at each site for collection and subsequent 
analysis of phytosociological information. Plants with 
GBH (girth at breast height) >20 cm were considered 
as trees. Simple measuring tape was used to determine 
girth of trees. Physiographic features (like elevation, 
aspect and slope steepness) were recorded using 
Garmin Etrex 10 GPS device. 

Data analysis
Density, frequency and abundance were calculated 

using standard methods. Basal area was estimated 

using formula: 
Basal area
Where, cbh=circumference at breast height
Basal areas calculated for species were multiplied 

with densities of the respective species to obtain total 
basal area (m² haˉ¹). Calculation of Importance Value 
Index (IVI) for trees and Provenance index (PI) in case 
of shrub species was done as below:

IVI=Relative Density+ Relative Frequency + 
Relative Dominance (for tree species)

PI= Relative density + Relative frequency (for 
shrubs)

Distribution pattern of all the tree species was 
determined by abundance/frequency (A/F) ratio (also 
known as Whitford Index) and was categorized as 
regular (if A/F < 0.025), random (if A/F between 
0.025 – 0.05) or contagious (if A/F > 0.05). Number 
of species present in a forest was taken as Species 
Richness (SR). Margalef index (MI) and Menhinik 
index (MeI) of richness were calculated as MI= S-1/
log N and MeI=S/√N where S=number of species 
and N= total number of individuals. Shannon–Wiener 
diversity index (H´) and Simpson’s diversity index 
were calculated using the formulae:

  Shannon–Wiener diversity index (H´) = 
–∑

=

s

i 1
 pi ln pi

 Simpson index of diversity (SI) = 1– (∑
=

s

i 1(pi)2)
 where, pi is the proportion of  i th species and S 

is the number of individuals of all the species. Simpson 
index of diversity was expressed as 1-Cd to avoid 
confusion.

Peilou’s index of evenness (e) was calculated as 
e=H´/log N, where H´ is Shannon Wiener index and N is 
total number of species present. 

Results
Composition: A total of 32 species of trees (20) and 

shrubs (12) belonging to 30 genera were recorded from 
the entire study area. Three species of Oak viz. Quercus 
leuchotriphora, Q. floribunda and Q. semecarpifolia 
showed their dominance and/or co-dominance all across 
the study area. 14 species of trees were found growing 
at site I, 6 at site II and 7 at site III. 8, 6 and 4 species 
of shrubs were found at sites I, II, III respectively. Total 
density (individuals/ha) of trees was observed to be 
975 at site I, 840 at site II and 770 at site III. Density 
of shrubs was found 380, 270 and 225 at sites I, II and 
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III respectively. Total basal area (m²/ha) of trees was 
calculated to be 68.84, 133.04, 100.33 and 72.66 at sites 
I, II, III and IV respectively. Whitford Index (Abundance/
Frequency ratio) ranged between 0.01 to 0.20 for trees 
and 0.03 to 0.69 for shrubs (Table 2, Table 3 and Table 
4).

At the lowest altitude i.e. 1200-1600m (Table 
2), Quercus leuchotrichophora (IVI=148.410) was 
followed in terms of highest density, frequency and 
IVI values by Quercus floribunda (IVI=16.470), Pyrus 
pasia (16.470), Rhododendron (IVI=16.369), Puma 
granatum (IVI=15.146), Ficus palmate (IVI=13.103), 
Pinus roxburgi (IVI=11.941), Zanthoxylum armatum 
(IVI=9.004 ), Celtis australis (IVI=10.772), etc. Among 
shrubs, Berberis lyceum (PV=45.744), Indigofera 
heterantha (PV=34.308), Rubus ellipticus (PV=31.839), 
Sarcococca salinga (PV=26.901) were the prominent 
species.

Mid elevation i.e. 1600-2000m (Table 3) showed 
Quercus floribunda becoming more prominent with 
IVI=39.216 followed by Aesculus indica (IVI=22.882) and 
Rhododendron arboreum (IVI=35.423). Berberis lyceum 
(PV=52.020), Viburnum grandifolium (PV=34.848), 
Elaeagnus umbellate (PV=32.492) and Rosa maschuta 
(PV=28.114) were prominent in the shrub layer.

At higher elevation i.e. 200-2500m (Table 4), Quercus 
floribunda (54.399) became even more ubiquitous. 
Quercus semecarpifolia (IVI=11.924) started appearing 
at this altitudinal range. Boxus wallichiana (IVI=31.210) 
was another important endemic species of this range. 
Other associate tree species of this altitude included Pyrus 
pasia (19.345), Aesculus indica (11.996) and Lyonia 
ovalifolia (8.259). Vibrnum grandiflora (PV=69.048), 
Skimmia laureola (PV=52.540) and Berberis aristata 
(PV=48.571) were present among shrubs. 

Highest density (975) of tree species was observed 
at lowest altitude (1200-1600m) and it decreased with 
increase in altitude (lowest recorded equal to 770 
individuals/ha). Similar trend existed for shrub layer with 
maximum 380 at lowest elevation and minimum 225 at 
highest elevation. Total basal area of tees, however, was 
found to be lowest (68.84m²/ha) at lower elevational 
range and highest (133.04m²/ha) at the mid altitude.

Species Diversity
Species richness and diversity indices varied across 

the stands studied, but not much significantly between 
middle and higher altitudes (Table 5). Shannon-Wiener 

Index was highest (1.99 for trees) at lower elevation 
and almost similar at middle (0.93) and higher altitudes 
(0.96). However, it gradually decreased (1.93, 1.84 
and1.34) for shrub layer moving from lower to higher 
elevation.  Simpson’s diversity index was minimum (0.70 
for tress and 0.73 for shrubs) at 1200-1600 altitudinal 
range.  Margelef index values ranged from 0.74 to 1.88 
for trees and 0.73 to 1.17 for shrubs whereas Menhenick 
index was found between 0.20 to 0.44 for trees and 0.33 
to 0.41 for shrubs, with their maximum values for trees 
and shrubs at lowest altitude. These values showed a 
decreasing trend from lower to higher altitudes. Peilou’s 
evenness index (J’) was calculated to be highest (1.20) 
at the middle altitude (0.49 to 0.75 for trees and 0.92 to 
1.92 for shrubs).

Highest number of species (SR) for trees (14) and 
shrubs (08) was found at 1200-1600m elevation. However 
there was no significant difference in this respect between 
middle and higher altitudes. 

Discussion
Altitude is an important environmental gradient that 

offers significant variations in vegetation characteristics 
due to its direct impact on microclimate (Adhikari, 
2015), especially in mountain regions for greater 
and abrupt environmental changes across a relatively 
small geographic range (Zhang et al., 2006).  Studies 
conducted in various parts of the Himalayas have 
indicated remarkable differences in species composition, 
distribution pattern and diversity attributable to altitudinal 
impact ( Adhikari et al, 2015; Sharma et al., 2009, 2010; 
Gairola et al.,  2011; Kharkwal, 2005; Acharya et al, 
201; Ahmed, 2006; Kharkwal et al., 2005; Singh et al, 
2009). Present study was an attempt to assess the effect 
of altitude on Oak and its associate species along an 
elevational gradient in forests of Pir Panjal belt which 
is ecologically still underexplored. It has revealed that 
three species of Oak viz. Quercus leuchotrichophora, Q. 
floribunda and Quercus semecarpifolia grow abundantly 
between 1300m and 2500m. Quercus leucotrichophora 
exhibiing highest frequency (100%), density (420 to 
495 individuals/ha), basal cover (55.61 m²/ha to 87.49 
m²/ha) and IVI (148.410 to 167.248), predominates the 
vegetation at all the three sites. This is in accordance with 
the characteristic composition of temperate broadleaved 
forests throughout the western Himalayas where different 
species of oak often dominate the vegetation (Troup, 
1921; Singh et al., 1984; Singh and Rawat, 2012). Values 
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on phytosociological aspects obtained in the present study 
are comparable with those observed by other workers for 
similar vegetations in Uttrakhand (Lal and Laudhiyal, 
2016), Kumaon (Singh and Singh, 1986), Gharwal 
(Singh et al, 2016), parts of Jammu (Sharma and Raina, 
2013) and other parts of the Himalayas (Singh and Singh, 
1986; Khera et al., 2001; Ahmed et al., 2006: Paul et al., 
2018). Although Quercus leuchotrichophora was found 
dominant all across the study area, it varied in its IVI, 
density, abundance, frequency, etc. at different altitudinal 
zones. This indicates wider eceological amplitude of the 
species and its tolerance to biotic pressures. Quercus 
floribunda and Q. semecarpifolia, however, became 
more conspicuous respectively at middle (1600-2000m) 
and higher (2000-2500m) elevations. Pinus wallichiana, 
Aescules indica and Boxus wallichiana were the most 
important co-dominants at lower, middle and higher 
elevations respectively. Similar characteristics of 
vegetation have been reported for the western Himalayan 
temperate forests by other workers (Gairola et al., 2011; 
Sharma et al., 2009; Singh et al, 2009). Associate species 
like Rhododdendron arborium, Pyrus pasia, etc. were 
found throughout the study area (though exhibiting 
different values of stem density, frequency and IVI in 
different stands) and it signifies their wider altitudinal 
range and greater adaptability to varying situations. 
Presence of the only conifer species intermixed with Oak 
at lower altitudinal zone indicated the ecotonal effect 
which was also responsible for the maximum number 
of species in this zone. On the contrary certain associate 
species including endemic Boxus wallichiana and Q. 
semecarpifolia were only found at higher altitude owing 
to their restricted natural range.  Decrease in the stem 
density with a rise in altitude was also in accordance with 
the trend observed by other workers in the Himalayan 
region (Gairola, et al., 2011; Acharya, et al., 2011; 
Shaheen et al., 2012). Basal cover for individual species 
as well for entire tree vegetation was, however, found 
maximum at mid elevation and it is due to presence 
of old growth forests. Majority of plant species in the 
study area have shown clumped distribution/dispersion 
(indicated by WI index values) as it is very common in 
natural ecosystems (Odum, 1972). 

Diversity is generally believed to decrease with 
altitude and a similar trend was found in the present study 
also. The values of diversity indices (Shanon Wiener 
index, Simpson index of diversity, Margalef index  and 
Menhinik index) calculated for the study area are similar 

to those reported by other workers in other parts of the 
Himalayas (Sharma et al., 2009, 2011; Singh et al, 2016, 
Sharma et al., 2017). Maximum number of species and 
diversity indices values at lowest elevation and a steep 
decline upward was also due to edge effect as it bordered 
subtropical region. However it did not show much 
difference at middle and higher altitude in diversity of tree 
species which can be attributed to intense anthropogenic 
disturbances at mid elevations in the region.

 
Conclusion

Information on vegetation characteristics of forest 
areas is important from research, conservation and 
management point of view. Forest area investigated in the 
study is dominantly populated by at least three species 
of Oak almost all across the altitudinal gradient between 
1300 and 2500m. Although Quercus leuchotrichophora 
grows abundantly irrespective of elevational zonation, 
the associated tree and shrub species keep replacing one 
another while moving across the elevational gradient. 
All phytosociological characteristics of the vegetation 
vary remarkably in response to changes in altitude. 
Tree species diversity decreased with altitude but an 
unexpected decrease at the middle range is attributed to 
anthropogenic pressures.  
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Table 1 General profile of study sites

Site Forest Elevational range (m) Aspect Slope/terrain

I Gadyog-Kanthol 1200-1600 South western Gentle

II Jaglaanoo-Perinar 1600-2000 South eastern Steep

III Badhal-Nangathub 2000-2500 Western Gentle

Figure 1 Sampling sites in the study area

Table 2 Vegetation analysis at Site I Gadyog-Kanthol forests

Species
Density

(per ha)

Total basal cover (m²/
habasal area)

Abundance/Frequency

(WI)
IVI/PV

Tree species

Quercus 
leuocotrichophora 440 55.617 0.054 148.410

Quercus floribunda 40 4.212 0.064 16.470

Rhododendron 40 1.561 0.025 16.369

Bombax ceiba 20 0.536 0.200 5.329

Grevia optiva 25 0.440 0.063 8.203

Pyrus pashia 110 1.696 0.036 27.495

Pinus roxburgii 50 1.248 0.125 11.941

Puma granatum 70 0.321 0.077 15.146

Ficus  palmate 60 1.342 0.150 13.103

Zanthoxylum armatum 35 0.285 0.088 9.004

Celtis australis 35 0.642 0.056 10.772

Morus alba 10 0.103 0.100 3.676

Melia azaderachta 20 0.382 0.050 7.607

Ulmus wallichiana 20 0.464 0.087 6.476

Total 975 68.848

Figures and Tables
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Shrub Species

Ellaegnus umbellate 30 0.075 24.107

Zizipus mauritiana 25 0.063 16.699

Berberis lyceum 100 0.063 45.744

Carrisa spinarum 25 0.125 11.436

Indigofera heterantha 75 0.083 34.308

Rosa maschuta 15 0.150 8.967

Rubus ellipticus 65 0.070 31.839

Sarcococca salinga 45 0.050 26.901

Total 405 Abundance/Frequency PV

Table 3 Vegetation analysis at Site II Jaglanoo-Perinar forests

Species Density
(per ha)

Total basal cover
(m²/ha)

Abundance/
Frequency

(WI)
IVI

Tree species

Quercus leuocotrichophora 495 87.496 0.010 167.248

Quercus floribunda 90 15.274 0.025 39.216
Aesculus indica 50 8.370 0.056 22.882
Lyonia ovalifolia 25 2.497 0.100 9.108
Rhododendron arboreum 85 16.681 0.033 35.423
Pyrus pashia 95 2.723 0.033 26.122

Total 840 133.041
Shrub species

Elaeagnus umbellate 55 0.138 32.492
Berberis lyceum 75 0.047 52.020
Rubus ellipticus 40 0.044 32.997
Viburnum grandifolium 45 0.050 34.848
Rosa maschuta 35 0.056 28.114
Amelocissus latifolia 20 0.050 19.529
Total 270
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Table 4 Vegetation analysis at Site III Badhal-Nangathub forests

Species Density
(per ha)

Total basal 
area (m²/ha)

Abundance/
Frequency

(WI)
IVI

Tree species

Quercus leuocotrichophora 420 75.239 0.052 162.868
Boxus wallichiana 115 1.465 0.072 31.210
Pyrus pasia 55 1.095 0.061 19.345

Quercus floribunda 120 16.647 0.033 54.399

Quercus semecarpifolia 25 1.274 0.063 11.924

Aesculus indica 20 1.997 0.050 11.996

Lyonia ovalifolia 15 2.616 0.100 8.259

Total 770 100.333

Shrub species

Skimmia laureola 70 - 0.072 52.540

Elaeagnus umbellate 35 - 0.088 29.841

Vibrnum grandiflora 75 - 0.030 69.048

Berberis aristata 45 - 0.031 48.571

Total 225
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ABSTRACT: 
The Blue Bull (Boselaphus tragocamelus) is 

the largest Asian antelope. Blue Bull (Boselaphus 
tragocamelus) is also called “Nilgai”. Bhavnagar 
district is located in Saurashtra region of Gujarat near 
the Gulf of Khambhat. In herbivorous animals, grouping 
is an essential behaviour for survival, searching of food 
and protection, and composition of groups differes in 
different herbivorous animals. This study was carried 
out during the year 2015 – 2016.  Out of total 100 
observations on Blue Bull (Boselaphus tragocamelus), 
a maximum of 31 individuals were recorded in a single 
group, whereas, minimum group size was of a single 
(01) individual. The frequency of finding male Blue Bull 
was 39.4 % (SD +04.02), female 52.7 % (SD +06.15) 
and sub adult / juvenile was 07.9 % (SD +01.29).    

KEYWORDS: Blue Bull; Bhavnagar district; Group 
size; Male; Female; Sub-adult; Juvenile; Behaviour

INTRODUCTION: 
In Gujarat, all four (04) species of Antelopes are found 

i.e. Blackbuck Antilope cervicapra, Indian Gazelle 
(Gazella bennettii), Four-horned Antelope (Tetracerus 
quadricornis) and Blue Bull Boselaphus tragocamelus. 
Out of these four antelope species, Blue Bull is widely 
distributed throughout the state. Except Four-horned 
Antelope remaining all three species of antelopes are 
found in Bhavnagar District, Gujarat. Blue Bull is the 
biggest Asian antelope. and is also called “Nilgai”. 
Bhavnagar district is located in Saurashtra region of 
Gujarat near the Gulf of Khambhat. In herbivorous 
animal grouping is the main behaviour for survival, 
searching for food and protection. Group composition 
and group size are found to vary in various herbivorous 
animals. In ungulates one male becomes dominant 
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over the group, such type of grouping phenomena was 
also observed in Blue Bull; normally the male Blue 
Bull controlled the group and were dominant over 
them. Blue Bull is not as gregarious as other herding 
ungulates like Black Buck but it occurs in small groups 
throughout the year.  

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 is situated 
228 Km 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 
985.57sq. Km non agricultural land. It has an average 
elevation of 24 meters (78 ft). The district covers total 11 
Tehsil (Taluka) till 2014,  thereafter due to new territorial 
demarcation, state government declared Botad as new 
district,  so some area of Bhavnagar district went  to 
Botad district, and at present Bhavnagar district covers 
total 10 Tehsil (Fig. 1). Geographically, Bhavnagar 
district consists of diverse characteristic like uneven, 
rocky (basaltic) land surface traversed by mountain 
ranges/ridges. Soil composition of Bhavnagar district 
is generally good for crops of commercial value like 
Onion, Cotton, Groundnuts, vegetables etc. and also for 
the grains like Bajara, Juwar (sorghum) and Wheat etc.                                                                                                                                             

Fig.1. Map of study area.

MATERIALS AND METHODS:  
Study area for the grouping behavior of Blue Bull 

covered   Bhavnagar city to Alang ship yard, which 
is about 55 km. Study was carried out on both sides 
of Bhavnagar – Hathab - Alang road up to 2 Km in 
right and left sides of the area having the Agricultural 
land, Barren land, rural forest area and coastal saline 
land (Khar). Avania (Khar), Pipaliya pul, Bhumbhali, 
Ghogha, Kuda, Khadsaliya and Mithiviradi were 
selected for detailed study.  Observations were made by 
direct method, to avoid disturbances observations were 
made from a distance with the help of Nikon 8X40 
Binocular and Photographs were taken with the help of 
Sony HX 400 Camera for documentation.  Data were 
analyzed by using standard statistical formulae using 
Microsoft Excel software. 

RESULT: 
Table 1 shows the group composition of different 

groups of Blue Bull in the study area; data represent 
the number of male, female, sub-adult and juvenile in 
a single group. Data also show the group size of Blue 
Bull (minimum to maximum); total 100 observations 
were taken to determine the group formation of Blue 
Bull, maximum number in a single group was observed 
to be 31 individuals and minimum number in a group 
was observed to be 01 individual. Data show that Blue 
Bull generally remain in a mixed group (49%), but 
some time they also form only males (35%) group and  
only females (16%) group, sub=adults and juveniles 
preferred to remain with female individuals. It was also 
observed that most of groups having 1- 5 individuals 
in a group (56%) and at the same time only few groups 
were found to have more than 25 individuals in a group 
(4%).  An Average of 3.31(39.4 %,) + 4.02 male Blue 
Bull were found, an average of females was 4.43(52.7%) 
+6.15 and an average of sub-adults / juveniles was 
recorded to be 0.67(7.9%) + 1.29. Number of male Blue 
Bull ranged between 0-17, number of female ranged 
between 0-24 and sub-adults / juveniles were   0-8.   

         Fig.2.  shows the percent of male Blue Bull in 
different groups, and data shows that  20% groups did 
not have any male, 20% groups had single male,   19%  
groups  with 2 males, 12% groups with 3 males,12% 
groups with 4 males,  1 % group with 5 males,    1% 
group with 7 males, 3%  groups with 8 males,  1% group 
with 9 males, 2% groups with 10 males, 3% groups 
with 11 males, 1% group with 13 males, 1% group with 
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14 males,   1% group with 15 males, 2% groups with 16 
males and 1% group with 17 males were recorded.  

Fig.3. shows the percent of female Blue Bull in 
different group, data indicate that   37 % groups did not 
have any female, 7% groups had single female,   17%  
groups  with 2 females, 6% groups with 3 females, 2% 
groups with 4 females,  3 % groups with 5 females,    
5% groups with 6 females, 4%  groups with 8 females,  
3% groups with 9 females,  1%, group with 11 females, 
1% group with 12 females, 1% group with 14 females,   
2%. groups with 15 females, 2% groups with 16 
females, 3% groups with 17 females, 2% groups with 
18 females, 1% groups with 19 females, 1% group with 
21 females, 1% group with 22 females and 1% group 
with 24 females were recorded. Number of female Blue 
Bull ranged between 0-24.

Fig.4. shows the percent of sub-adult / juvenile Blue 
Bull in different group, data indicated that 68 % groups 
did not have any sub adult / juvenile, 14% groups had  
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% group with 8 sub adult / 
juvenile were recorded.

Group composition of male Blue Bull (Fig. 5), 
shows that 20% groups did not have any male, 35% 
groups had having only males, 15% groups had having 
males and females both, 02% groups had  sub-adult/ 
Juveniles with the males and 28% groups composed 

of females, males and Sub-adult/ Juveniles. Fig. 6 
shows group composition of female Blue Bull, data 
indicate that 38% groups di not have any female, 16% 
groups had  only females, 15% groups had  females 
and males both, 03% groups had Sub-adult/ juvenile 
with the female and 28% groups composed of female, 
male and Sub adult/ Juvenile. Fig. 7 indicates  group 
composition of Sub-adult/ Juvenile in the study area, 
67% groups did not have any sub adult/ Juvenile, 
02% groups had having sub adult/ Juvenile and male, 
03% groups had  sub adult/ Juvenile and female and 
28% groups composed of Sub adult / Juvenile, male 
and female. Grouping pattern in Blue Bull differs 
from other ungulates like Blackbuck, Chital, Sambar, 
and Chinkara. Generally, Blue Bull thrives in small 
scattered groups and the smallest group of Blue Bull is 
not more than 1-5 individuals likewise the largest group 
of Blue Bull is not more than 20 individual often seen 
in the groups having more than 30 individual in the area 
during the study period. Presence of male and female 
individuals in a group is also different from that of 
other ungulates which normally have one or two males 
present in a group. But more than two male individuals 
were present in mixed groups of Blue Bull, likewise 
the presence of female individuals was two to three in 
a mixed group of Blue Bull.   Juvenile and sub-adult 
males and females were also found in a group. Out of 
total 100 groups observed during the study, 32 groups 
having population of sub adult and juvenile, of which 

Male Blue Bull Female  Blue Bull
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only 3 groups did not have male individuals and 2 
groups did not have females, but these groups had  sub-
adult male and not juveniles. It was also observed that 
all groups having sub adult and juvenile having mean 
group size 14.2  was higher than over all mean group 
size (8.41) and ranged between 3 – 31; group having 31 
individual was the largest group. During non-breeding 
season by the process of segregation only males form a 
group in which only adult male individuals were found, 
One unique behavior of Blue Bull which was observed 
was that during the monsoon Blue Bull moved towards 
the shrub land from the open land, probably   to avoid 
rain, hence during the monsoon large group were seen 
occasionally and during the winter and summer they 
live in open land in scattered groups.

 DISCUSSION: 
Findings of the study show that there was no 

specific group composition pattern observed in Blue 
Bull.  According to Bayani and Watve (2016) the 
group may vary in a single day at different times, 
and similar behavior was also observed in the present 
study. Size of the group was also found to be different 
in agricultural land and forest area; in agricultural land 
the group remained smaller in size, whereas in forest 
land it became 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 (Bayani and Watve 2016). 
Generally, Blue Bull are seen scattered in one or 

two individual’s group with  1-2 males or 2-3 females 
and in mixed group males, females, juveniles and sub-
adults are also seen. During the non-breeding season 
adult and sub adult males segregate and form mixed 
group, only for some time. Only male group was also 
observed, whereas, sub-adult male Blue Bull join in to 
the group and form a mixed group of adults and sub-
adults 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 Dharmakumarsinhji (1959) and Sheffield 
et al. (1983) that Blue Bull is non-migratory, although 
individuals and groups are capable of considerable 
movement if ambient conditions (e.g., drought) ensue.  
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 Km2. Home range of Blue 
Bull of the study area was quite similar with findings 
of Sheffield et al. (1983),  home ranges of Blue in a 
5,680-ha fenced area in southern Texas averaged 4.3 
km2 (0.6–8.1 km2).  

Blue Bull remains in small groups, the group 
size varies in different habitat but they rarely form 
congregations and large groups. According to Dinerstein 
(1980), Nilgai occur in groups ranging from 01 to 
10 individuals, and the mean group size observed in 

Juvenile Blue Bull Mixed herd of Blue Bull
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Total Number of Blue Bull Male Female Juvenile / Sub-adult

Average of Blue Bull .31 .43 .67 .41

Range of  Blue Bull -18 -24 -8 -31

Number of groups --

% .4 .7 .9

SD .02 .15 .29 .26

Fig.2 Chart showing the percent of the Male Blue Bull in group.

Fig.3 Chart showing the percent of the Female Blue Bull in group.
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Fig.4 Chart showing the percent of the Juvenile/ Sub adult Blue Bull in group.

Fig. 5 Chart showing the percent of Male Bull in each group.

Fig. 6 Chart showing the percent of Female Bull in each group.
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Fig. 7 Chart showing the percent of Sub-adults and juveniles in each group.

Karnali - Bardia in Nepal was 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 (Sankar 2004), In Gir, Khan et al. 
(1995) reported mean group size of Nilgai as 2.2, with 
high seasonal variability in group sizes. In the study area 
average of group size was found 8.41+ 8.26 individual 
per group which was higher than the above observations, 
but it was quite low than Khan and Khan (2016), where 
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 (61) while the minimum was 
seen in Sikandarpur Cherat (1) in Aligarh district, Uttar 
Pradesh. In Aligarh district the Blue Bull were found 
to congregate in forest patch due to harassment by 
farmers. In Bhavnagar district the number of individual 
in a group varied  from minimum 01 to maximum 31 
individuals in a group, thereby showing that Blue Bull 
remain scattered in smaller groups.

Khan and Khan (2016) showed the percentage of 
animals in different group size categories including 
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  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 percent of animals in 
different group size category were 56% groups having 
1 - 5 individuals, 13% groups having 6 - 10 individuals, 
08% groups having 11 -15 individuals, 11% groups 
having 16 -20 individuals and 12% groups having 
>21individuals. Blue Bull of the study area preferred 
to form small groups when animals enter crop fields for 
foraging.

CONCLUSION: 
During the study, maximum 31 individuals were 

recorded in a single group, whereas minimum group 
size was a single (01) individual. Percent occurrence 
data showed that male Blue Bull were 39.4 % (SD 
+04.02), female 52.7 % (SD +06.15) and of sub-adults 
/ juveniles were 07.9 % (SD +01.29). Data indicated 
that presence of female individuals was higher than 
the males. Data also indicated that the group pattern in 
the Blue Bull was different  than for other herbivorous 
animals like Blackbuck, Spotted Deer and Sambar. 
Blue Bull of the study area preferred to form small 
groups, as small group probably because they tend to 
get benefitted when entering crop fields for foraging.
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ABSTRACT:
Vultures are obligate scavengers that play a 

significant role in an ecosystem as they help in 
prevention of disease spread. Though rapid decline 
of vulture population was reported from the northern 
India in the last decade, information from the southern 
part is scanty. Hence, in the present study we studied 
the distribution pattern of vultures in Sathyamangalam 
Tiger Reserve. Survey of the study area was undertaken 
from 2015 to 2016 to determine the distribution pattern 
of three critically endangered and one endangered 
vulture in the landscape. The distribution profile of 
vultures in this landscape was of great significance, as 
the study area lies in the junction of Western and Eastern 
Ghats landscape. Comparative analysis of the data 
revealed the highest occurrence of Gyps bengalensis, 
followed by Gyps indicus, Sacrogyps calvus and 
the lowest records of Neophron percnopterus. The 
distribution pattern of these vultures suggests that they 
prefer moist/dry deciduous forest which enables better 
visibility. The spatial analysis based on drainage map 
and land surface temperature reveals that their soaring 
behaviour was facilitated by this environment leading 
to habitat preference. 

Keywords: Gyps, obligate, scavengers, deciduous.

INTRODUCTION:
Vultures are obligate scavengers belonging 

to Accipitridae and Catharidae families and are 
distributed in all the continents except the polar 
regions. Conservation of raptors is approached with 
the core understanding of prey-predator relationship, 
but the perspective of a scavenger is different as the 
carcass is ephemeral on the spatio-temporal scale.  In 
this scale the availability of  live prey is more abundant 
than carrion due to rapid assimilation of carrion, either 
by decomposition or scavenging (DeVault et al. 2003). 
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Hence, vultures as obligate scavengers exhibit both 
physiological and behaviour adaptations that foster 
their ability to locate and use carrion as a food source. 
Primarily, due to energy constraints they should possess 
the ability to fly in the soaring mode, an efficient mode 
of locomotion (Ruxton and Houston 2004).  

Vultures by using minimal energy in soaring flight 
can increase their search area, effectively exchanging 
the spatial and temporal unpredictability of carrion at 
local scales for relatively predictable occurrences at 
much larger scales (DeVault et al. 2003; Ruxton and 
Houston 2004). The obligate scavenging vultures have 
highly acidic stomachs (as low as pH = 1) that probably 
help to decrease the pathogenic risk of high microbial 
loads and few to no feathers on their heads, which 
reduces fouling (Houston and Cooper 1975).

These adaptations in favour of their survival enabled 
their distribution across the world in different types of 
vegetation and habitats. Vultures in India were once 
common (Ali and Ripley., 1978) and were recorded in 
varied landscapes such as croplands to cliffs. In spite 
of the adaptations to these landscapes, vultures had 
significantly declined and the major reason being the 

anthropogenic factors. These species are considered 
to be the most threatened functional group accounting 
to 61% of them threatened with extinction (Bird Life 
International, 2015; Ogada et al. 2010). In India, there 
are nine species and the status of the Gyps species 
(Gyps bengalensis, Gyps indicus, Gyps tenuirostris) 
are critically endangered and categorised in Schedule 
I under the Indian Wildlife Protection Act (1972). 
The other species investigated in this study, includes 
Sacrogyps calvus which is regarded as critically 
endangered and Neophron percnopterus as endangered 
(Bird International, 2015).

In any habitat, these obligate scavengers are 
inextricably linked to the distribution and availability 
of carrion. Thus, any shift in the quantity or temporal 
stability of carrion resources profoundly affects the 
composition and dynamics of scavenging communities. 
The availability of carrion is highly modulated by 
climate (DeVault et al. 2003) and trophic integrity 
(Wilmers et al. 2003; Wilmers and Post., 2006). Thus, 
a critical research priority is to elucidate the impact 
of environmental factors on the survival of vultures 
and the anthropogenic pressure on the environmental 

Fig.1.Record of number of individual sightings of the four vultures across the season in Sathyamangalam Tiger Reserve.
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factors. With the number of vulture record in declining 
trend, status of these scavengers urges more research on 
distribution with relation to climatic conditions, forest 
type or vegetation. Hence, in this study, the distribution 
pattern of four vultures in relation with vegetation, 
drainage and land surface temperature were analysed 
using remote sensing data.

STUDY AREA
The study area of the present investigation was 

Sathyamangalam 10°29’15” to 11°43’11” N latitude 
and 76°50’46” to 77°27’22” E longitude covers 
1408.405 km2 and  located in the Northern Part of Erode 
District. Sathyamangalam Tiger Reserve is mostly an 
undulating terrain with deep Moyar valley and located 
at the confluence of Eastern and Western Ghats of the 
state of Tamil nadu. Throughout the year, the average 
temperature ranges from 6°C to 45°C, whereas in May 
and June it can reach up to 49°C. The perennial Moyar 
River and Kukkalthorai halla drains entire area, which 
receive rainfall mostly from the north-eastern monsoon. 
The annual rainfall is low (400 mm) and the area 
falls in the rain shadow of Nilgiris hill slopes on the 

southern side.  The altitude ranges from 350 to 1000 m 
above msl. Sathyamangalam Tiger Reserve (STR) with 
adjoining forest divisions forms a continuous stretch of 
forests which provides an extensive and varied habitat 
for wildlife. The study area was selected because of 
the wide range of climatic conditions which attracted 
vulture species in and around STR. The study was 
carried out during January 2015 to December 2016. 

MATERIALS AND METHODS
Study was carried out from January 2015 to 

December 2016 to determine the distribution pattern of 
four vulture species across the four seasons – North East 
Monsoon (NEM)  September, October and November), 
South West Monsoon (SWM) (June, July, August), 
Summer (March, April, May) and Winter (December, 
January, February). To assess, roads including tarred 
and metal were used as transects amounting to a total 
length of 203.5 km.  To record the sightings of the 
vultures, regular monitoring was conducted, which 
started from 7 A.M in the morning to till 5P.M in the 
evening.  Sightings of vultures were recorded through 
GPS location points and represented as distribution 

Fig.2: Encounter rates and the linear relationship of the distribution of four vulture species across the seasons
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pattern in the map of Sathyamangalam Tiger Reserve 
using the software ArcGIS.(V 10). The drainage map 
of Sathyamangalam Tiger Reserve is downloaded from 
USGS website, the vegetation and the Land surface 
temperature map from Copernicus website.

RESULTS:
Neophron percnopterus, with the status of being 

endangered was the least recorded with  a total 
number of 83 sightings in comparison with the other 
three critically endangered vultures with 1465 for 
Gyps bengalensis, 439 for Gyps indicus and 175 for 
Sacrogyps calvus. Seasonal variations in the number of 
vultures sighted and encounter rate of four species of 
vultures varied (Figure 2). The encounter rate of Gyps 
bengalensis 0.4584 (+0.033) was highest in summer as 
compared to other seasons. Other three vultures were 
also recorded with a comparatively higher value in 

summer, with an encounter rate of 0.1126 (+0.014) for 
Gyps indicus,  0.0502 (+0.004) for Sacrogyps calvus 
and 0.01806 (+0.002) for Neophron percnopterus. It 
is significant to note that the distribution pattern of all 
the four vultures were influenced by the season and the 
linear relation was observed to follow a similar trend 
depicted in Figure 1.

 The distribution pattern revealed the north-west 
and south-west part of the reserve dominated by 
deciduous vegetation was a potential habitat for the 
scavenger population, harbouring major population of 
these endangered population in this area as depicted 
in Map.1. The entire region possesses a network of 
water drainage system and the proximity of water 
source clearly influenced the distribution pattern of 
these vultures is depicted in the Map.2. Distribution 
of all these four vultures overlaid on the Land surface 
temperature map was also depicted in Map.3.

Map 1: Map showing the distribution of the four vulture species in coherence with the different types 
of vegetation in Sathyamangalam Tiger Reserve.
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DISCUSSION:
In the Anthropocene era, the risk of extinction of any 

species greatly depends on the human centred activities 
and its consequences driven climate change. From 
various reported evidence from 1999, it is obvious that 
the human promoted use of diclofenac across the Indian 
subcontinent had drastically threatened the population 
of these unique species. Though the total population of 
the country is decreasing in a long term trend (SoIB, 
2020), the information on quantitative assessment on 
the population in the study area was almost negligible. 
Nevertheless, in the study area, decreasing population 
trends were observed due to the lack of nesting habitats 
in the previously observed areas (Ramakrishnan and 
Samson, 2019). 

As obligate scavengers, prey mortality might play 
a significant role in their habitat use pattern (Kendall 
et al., 2014). The livestock availability in the villages 

within the boundary of the reserve also enhanced the 
carcass availability for the vultures. Religious beliefs 
of people in this landscape are associated with cattle 
and hence the dead cattle are thrown at the outskirts 
of the village. But Gyps vultures found in the Moyar 
valley were less dependent on carcass of livestock 
and their major source of food were carcass of wild 
animals/ungulates (Ramakrishnan et al, 2010). This 
fact favours the only isolated population of vultures in 
this landscape, after the reported 99% decline of Gyps 
species reported in the northern part of India (Prakash, 
1999). Hence, it is evident that the survival of these 
vultures is influenced by environmental factors which 
in turn shape their habitat use pattern.

The habitat of Sathyamangalam is a forest stretch 
which extends continuously with the adjoining forest 
areas. In terms of forest types, the landscape is dominated 
by 46.5% of dry deciduous forest followed by 22.3% of 

Map 2: Map showing the distribution of the four vulture species in coherence with the drainage 
network in Sathyamangalam Tiger Reserve.
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moist deciduous forest. The other forest types include 
evergreen with 11.8%, grassland with 11.45% and open 
scrub with 7.8% (Map.1). The occurrence of vultures 
in this landscape also supports their requirement of a 
relict wooded area, mature trees and range of foraging 
habitat (Fargallo et al. 1998; Donazar et al. 2002a; 
Carrete & Donazar 2005).

In this study, vultures were observed to be 
predominantly distributed along the deciduous 
vegetation of the STR landscape. Vulture density was 
higher in the interface of the protected and unprotected 
area (Herremans & Herremans-Tonnoeyr 2000) was 
reported from Botswana. The north western side of the 
STR exhibits the trend of distribution of these vultures 
in such interface, which might be explained by the 
presence of adjoining forest regions such as Nilgiri 

North, enabling vultures to access a wide foraging area 
across administrative boundaries. 

The distribution of these vultures in the proximity of 
deciduous forests was supported by the fact that they 
roost on lofty and sparsely branched trees, the reason 
includes the enhanced visibility of the surroundings and 
minimum energy expenditure for a takeoff (Yamac 2007). 
These roosting sites provide favourable microclimate 
enabled by temperature inversion facilitating thermal 
regulation of vultures (Thompson et al., 1990).

The reason behind the occurrence of these four 
vultures in the other areas can also be attributed to 
facilitated thermoregulation. Geographically, land 
surface temperature varies based on the density of 
vegetation, presence of water bodies and mountains. As 
STR is a landscape with all these factors, land surface 

Map 3: Map showing the distribution of the four vulture species in coherence with the land surface 
temperature pattern of Sathyamangalam Tiger Reserve.
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temperature varies across the landscape (Map 3). The 
differential distribution of vultures preferring higher 
land surface temperature regions might be explained by 
the proportionality of higher land surface temperature 
to the thermal uplift, which enables these vultures to 
soar high with minimum energy expenditure.

Another significant factor is the availability of water 
in the form of streams and other naturally present 
water sources in the forest areas of STR as evident in 
the drainage map (Map.2). The availability of water 
alters the land surface temperature and lowers the 
temperature in accordance with the increase in moisture 
due to evaporation. Hence, the differential land surface 
temperature across the areas would also be dependent 
on the availability of water and thus influence thermal 
uplift of these vultures. 

MANAGEMENT RECOMMENDATIONS:
This study also supports that the population of 

the four vultures in STR was very low, especially 
the endangered Neophron percnopterus. Having the 
characteristic feature of slow breeders with low growth 
rates and diclofenac contamination in the other parts of 
the country, this population of vulture at the junction 
of Eastern and Western Ghats is the last hope to restore 
the vulture population. Therefore, there is an urgent 
need to save the habitat and protect the large trees from 
all possible threats including forest fire and ensuring 
safe and sufficient food availability for vultures. Thus, 
the insights on the correlation between the land surface 
temperature, water availability and forest type of STR, 
substantiates the environmental factors as the influential 
drive for the surviving vulture population and the need 
to be conserved.
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Abstract
Avifaunal diversity of Anjaneri protected area is 

studied. We report total 98 species birds from 11 orders 
and 41 families out of which 20 species are winter 
migrants and 5 species are endemic to Maharashtra. 
Breeding sites of critically endangered Indian vultures 
are observed in the the northern-western Ghats a globally 
important hotspot of biodiversity and our baseline 
information will helpful for future conservational and 
management.

Introduction
The biological diversity and resources are important 

for the world’s economy and human needs and the 
conservation of sites of rich biodiversity is an important 
strategy to stop loss of biodiversity (Biodiversity 
Convention 2000). The Western Ghats of India is well 
known for its biodiversity and endemic species (Padhey 
and Ghate 2002; Gunawardene et al. 2007; Daniel and 
Vencatesn 2008). The diversity of birds is vital for pest 
control, pollination, seed dispersion, and scavenging 
(Sekercioglu et al. 2017). The destruction of habitat 
by humans and their activity is the main cause of loss 
of avifaunal diversity (Bhadja and Vaghela, 2013). 
For maintaining the diversity of plants and animals 
the study and protection of bird species is important 
(Simeone et al. 2002). For understanding the ecology 
and conservation of an area, the study of the avian 
community is important (Kati and Sekercioglu 2006). 

The Northern Western Ghats (NWG) comprise 
different types of habitats like forests, grasslands, 
rocky cliffs, and plateau (Datar and Watve 2018) and 
this an important habitat for many endemic, rare and 
endangered species. (Ghate 2015). In Maharashtra, the 
NWGs passes through 12 districts and the mountain 
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ranges of these areas are less studied (Datar 2019). 
Nashik district of Maharashtra is part of NWGs and 
it has around 340 species of birds out of which 27 
bird species are threatened. (Raha et al. 2004). The 
Nandurmadhmeshwar wetland, Gangapur dam, Ozar, 
and Wani adjoining grasslands are Important Bird Areas 
(IBA’s) present in Nashik. 

The NWG of Maharashtra includes part of the 
Trimbakeshwar mountain range situated in Nashik, 
which shows forest covers, rocky cliffs, and valley 
(Khairnar 2009). The avian diversity of north 
Maharashtra has not been well studied (Mahabal et 
al.2011). The Trymabkeshwar mountain ranges contain 
the Anjaneri hills located around 20 km from Nashik 
city. Anjaneri hills are situated at an altitude of 1280 m 
above sea level. The 5 hills of Trimbakeshwar mountain 
range forms the Anjaneri hills (Pethe et al. 2015). The 
southern part of these hills is covered by dense forest. 
Anjaneri is the birthplace of Lord Hanuman (Anjaneya, 
son of Sun God) and this protected area is well known 
for its floristic diversity. The avian diversity and its 
distribution in Anjaneri has not received scientific 
consideration. This is the first effort to document 
avifaunal diversity of this area. Therefore, this paper 
aims to provide preliminary information on the avifaunal 

diversity of Anjaneri protected area. This study will help 
implement conservation and management planning for 
the area.

Materials and Method
Study area and Habitat
The total area of Anjaneri is 923.68 hectares spread 

between 19° 55′ 12″ N, 73° 34′ 12″ E and divided into 
various habitat types like semi-evergreen forest patches, 
grasslands, riparian patches, agricultural land, rocky 
lateritic plateau, and human settlements. The Anjaneri 
area is divided into three wide-ranging plateaus at an 
elevation of 800 m, 1100 m, and 1200 m above MSL 
respectively (Jaybhaye et al.2016). The climate is divided 
into three-seasons, summer (March to May), monsoon 
(June-October), and winter (November to February). 
The temperature of Anjaneri ranges between 10°C to 
36°C with an annual average rainfall of 2174mm, the 
temporary water source originates during monsoon 
whereas in summer the area is dry. (Figure 1- 3). 

Vegetation 
The vegetation of the area contains major species of 

trees like Ficus racemosa, Mangifera indica, Lannea 
coromandelica, Kydia calycina, Heterophragma 

Figure.1. Anjaneri hills during summer.
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quadriloculare, Erythrina stricta, Terminalia arjuna, 
Terminalia bellirica, Mallotus philippensis, Careya 
arborea, Lagerstroemia microcarpa, Pterocarpus 
marsupium, Olea dioica. Shrubs like Barleria lawii, 
Dicliptera leonotis, Strobilanthes reticulate, Rauvolfia 
serpentine, Woodfordia fruticosa, Securinega 
leucopyrus and Grasses like Apluda mutica, Chloris 
virgata, Dendrocalamus strictus, Coix gigantea.

Method
The field survey was conducted once in a week of 

every month from June 2016 to June 2017, from morning 
0600hrs till evening. The identification of bird species 
was done using standard field guides and books (Ali and 
Ripley 1987; Grimmett et al. 1999; Pande et. al. 2011). 
The status of the birds is given as per IUCN Red List 
of Threatened Species (Birdlife International 2017) 
and classification is given as per Praveen et al. (2020). 
Percent occurrence of families was calculated by the 
method of Basavarajappa (2006). The endemic species 
were recorded according to Jathar and Rahmani (2006).

Result and Discussion:
The study showed a high diversity of birds including 

critically endangered vultures. Distribution of species 

with genus, families, orders, Resident and ICUN status 
recorded at Anjaneri reserved forest is presented in 
Table 1. This area represents 17.62% avian diversity of 
Maharashtra (Mahabal et al. 2011)

A total 98 species of birds belonging to 11 orders, 
41 families were recorded during the study. Order 
Passeriformes showed a total 65 species followed by 
order Accipitriformes with 8 species. The percent 
occurrence of species in respective orders is given (Table 
2). Muscicapidae family showed 10 species, which 
is the largest number of species from a single-family 
which includes flycatchers, thrushes and robins. Birds 
are associated with high vegetation diversity because 
they provide food and shelter (Koli 2014). Presence 
of fruit and flower-bearing flora of the area attracts 
avifauna. The agricultural area is a good food source 
for birds (Dhindsa and Saini, 1994). Rice is the main 
crop of this area, and rice field are temporary habitat 
for many birds like pigeon, myna, sparrow, house crow, 
cattle egret, heron, and parakeet because these field 
provide food source before and after harvesting. The 
most diverse avifauna was observed at an elevation of 
800-1100 m probably because of less human disturbance 
and presence of diverse flora. The distribution of birds 
mainly depends upon availability of  suitable habits for 

Figure.2. Anjaneri hills during monsoon.
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breeding, roosting and nesting. (Sharma et al.2018).
The survey showed 20 bird species, which are winter 

migrants, seven species, are local migrants and two 
species were vagrants. Psilopogon viridis (Boddaert, 
1783) Rhipidura albogularis (Lesson, 1832) Galerida 
malbarica (Scopoli, 1786), Galerida deva (Sykes, 1832) 
and Myophonus horsfieldii (Vigors 1831) were observed 
during the study and these are endemic to Maharashtra.

Anjaneri is home for of critically endangered Indian 
Long-billed Vulture and White-backed Vultures. Raha et 
al.2015 had observed the presence of vultures in this region. 
The cliff of Anjaneri is an excellent habitat for Indian 
long-billed Vulture and the trees like Mangifera indica, 
Pterocarpus marsupium Terminalia arjuna provide suitable 
breeding and nesting sites for White-backed Vultures. This 
area has a suitable habitat for these threatened vultures. 
The cattle population in the area is large so monitoring of 
veterinary drugs from the area is important to know the 
probable threat to vultures. The programs for awareness 

need to be conducted in Anjaneri and nearby villages, to 
save the vulture species. The avian diversity of Anjaneri 
hill is rich and further study should be focused on ecology, 
habitat wise distribution and population dynamics for 
better management and conservation.
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Table 1. A Checklist of birds with their Resident and ICUN Status.

Sr. 
No Common name Species name Res.  

Status
ICUN 
Status

Order: Galliformes : Family: Phasianidae
1. Indian Peafowl Pavo cristatus (Linnaeus, 1758) R LC
2 Painted Francolin Francolinus pictus (Jardine & Selby, 1828) R LC

Order: Columbiformes:Family:Columbidae
3. Rock Pigeon Columba livia (J.F.Glemin,1789) R LC
4. Spotted Dove Streptopelia chinensis (Scopoli, 1786) R LC
5. Laughing Dove Streptopelia  senegalensis  (Linnaeus, 1766) R LC
6. Yellow-footed Green-Pigeon Treron phoenicopterus (Latham, 1790) R LC

Order: Cuculiformes : Family: Cuculidae
7. Greater Coucal Centropus sinensis (Stephenes,1815) R LC
8. Asian Koel Eudynamys scolopaceus (Linnaeus, 1758) R LC
9. Common Cuckoo Cuculus canorus (Linnaeus, 1758) R LC

Order: Caprimulgiformes : Family: Apodidae
10. Little Swift Apus affinis (J.E.Gray,1830) R LC
11. Asian Palm-Swift Cypsiurus balasiensis (J.E.Gray,1829) R LC

Order: Pelecaniformes : Family: Ardeidae
12. Indian pond heron Ardeola grayii  (Sykes, 1832) LM LC
13. Little Egret Egretta garzetta (Linnaeus, 1766) LM LC
14. Cattle Egret Bubulcus ibis  (Linnaeus, 1758) LM LC

Family:  Threskiornithidae
15. Indian Black Ibis Pseudibis papillosa (Temminck, 1824) LM LC

Order: Accipitriformes: Family: Accipitridae
16. Black Kite Milvus migrans (Boddaert, 1783) LM LC
17. Oriental Honey-buzzard Pernis ptilorhyncus (Temminck, 1821) LM LC
18. Indian long billed Vulture Gyps indicus (Scopoli, 1786) R Cr
19. White -backed Vultures Gyps bengalensis (J.F.Glemin,1788) R Cr
20. Short-toed Eagle Circaetus gallicus (J.F.Glemin,1788) R LC
21. Montagu’s Harrier Circus pygargus (Linnaeus, 1758) WM LC
22. Shikra Accipiter badius (J.F.Glemin,1788) R LC
23. Eurasian Sparrow hawk Accipiter nisus (Linnaeus, 1758) WM LC

Order: Coraciformes: Family: Alccedinidae
24. Common Kingfisher Alcedo atthis (Linnaeus, 1758) R LC
25. White-throated Kingfisher Halcyon smyrnensis (Linnaeus, 1758) R LC

Family: Meropidae
26. Green Bee-eater Merops orientalis (Latham, 1801) R LC

 Family: Coraciidae
27. Indian Roller Coracias benghalensis (Linnaeus, 1758) LM LC
28. European Roller Coracias garrulus (Linnaeus, 1758) WM LC
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Order: Piciformes : Family: Rhamphastidae
29. Coppersmith Barbet Psilopogon haemacephalus  (Statius Muller, 1776) R LC
30. White-cheeked Barbet Psilopogon viridis (Boddaert, 1783) R* LC

Order: Falconiformes: Family: Falconidae
31. Common Kestrel Falco tinnunculus (Linnaeus, 1758) R LC
32. Peregrine Falcon Falco peregrinus (Tunstall, 1771) WM LC

Order: Pssitaciformes Family: Psittaculidae
33. Rose-ringed Parakeet Psittacula krameri (Scopoli, 1769) R LC

Order: Passeriformes Family: Campephagidae
34. Small Minivet Pericrocotus cinnamomeus (Linnaeus, 1758) R LC
35. Orange Minivet Pericrocotus flammeus (J.R.Forster, 1781) R LC

Family: Vengidae
36. Common Woodshrike Tephrodornis pondicerianus (G.F.Glemin, 1789) R LC

Family: Aegithinidae
37. Common Iora Aegithina tiphia (Linnaeus, 1758)      R     LC

Family: Rhipiduridae
38. White spotted Fantail Rhipidura albogularis (Lesson,1832) R* LC

Family: Dicruridae
39. Black Drongo Dicrurus macrocercus (Vieillot,1817) R LC
40. Ashy Drongo Dicrurus leucophaeus (Vieillot,1817) R LC

Family: Monarchidae
41. Indian Paradise-Flycatcher Terpsiphone paradisi (Linnaeus, 1758) V LC

Family: Laniidae
42. Bay-backed Shrike Lanius vittatus (Valenciennes, 1826) R LC
43. Long-tailed Shrike Lanius schach  (Linnaeus, 1758) R LC

Family: Corvidae
44. House Crow Corvus splendens (Vieillot, 1817) R LC
45. Large-billed Crow Corvus macrorhynchos (Wagler, 1827) R LC

Family: Stenostiridae

46. Grey-headed Canary-
Flycatcher Culicicapa ceylonensis (Swainson, 1820) R LC

Family: Alaudidae
47. Malabar Lark Galerida malbarica (Scopoli, 1786) R* LC
48. Tawny Lark Galerida deva (Sykes, 1832) R* LC

Family: Cisticolidae
49. Common Tailorbird Orthotomus sutorius (Pennant, 1769) R LC
50. Grey-breasted Prinia Prinia hodgsonii  (Blyth, 1844) R LC
51 Ashy Prinia Prinia socialis  (Sykes, 1832) R LC
52 Plain Prinia Prinia inornata  (Sykes, 1832) R LC

Family: Acrocephalidae
53. Booted Warbler Iduna caligata  (M.H.C Lichtenstein, 1823) WM LC
54. Blyth’s Reed Warbler Acrocephalus dumetorum (Blyth, 1849) WM LC
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Family: Hirundinidae
55. Dusky Crag Martin Ptyonoprogne concolor (Sykes, 1832) R LC
56. Barn Swallow Hirundo rustica (Linnaeus, 1758) R LC
57. Wire-tailed Swallow Hirundo smithii (Leach, 1818) R LC
58. Red-rumped Swallow Cecropis daurica (Laxman, 1769) R LC

Family: Pycnonotidae
59. Red-vented Bulbul Pycnonotus  cafer (Linnaeus, 1766) R LC
60 Red-whiskered Bulbul Pycnonotus jocosus (Linnaeus, 1758) R LC

Family: Phylloscipidae
61. Sulphur-bellied Warbler Phylloscopus griseolus (Blyth, 1847) WM LC
62. Common Chiffchaff Phylloscopus collybita (Vieillot, 1817) WM LC

Family: Sylviidae
63. Lesser Whitethroat Sylvia curruca  (Linnaeus ,1758) WM LC
64. Yellow-eyed Babbler Chrysomma sinese (J.F.Glemin,1789) R LC

Family: Leiothrichidae
65. Quaker tit Babbler Alcippe poioicephala (Jerdon 1841) R LC
66. Jungle Babbler Turdoides striata (Dumont 1823) R LC

Family: Sturnidae
67. Brahminy Starling Sturnia pagodarum (J.F.Glemin,1789) R LC
68. Common Myna Acridotheres tristis (Linnaeus 1758) R LC
69. Bank Myna Acridotheres ginginianus (Latham ,1790) R LC
70. Jungle Myna Acridotheres fuscus (Wagler, 1827) R LC

 Family: Turdidae
71. Indian Blackbird Turdus simillimus (Jerdon, 1839) LC

Family: Muscicapidae
72. Indian Robin Saxicola fulicates (Linnaeus 1766) R LC
73. Oriental Magpie-Robin Copsychus saularis (Linnaeus 1758) R LC
74. Tickell’s Blue Flycatcher Cyornis tickelliae  (Blyth,1843) R LC
75. Malabar Whistling-Thrush Myophonus horsfieldii (Vigors 1831) R* LC
76. Red-breasted Flycatcher Ficedula parva (Bechstein, 1792) WM LC
77. Black Redstart Phoenicurus ochruros (S.G.Glemin,1774) WM LC
78. Blue-capped Rock-Thrush Monticola cinclorhynchus (Vigors 1831) WM LC
79. Blue Rock Thrush Monticola solitaries (Linnaeus 1758) WM LC
80. Pied Bushchat Saxicola caprata (Linnaeus, 1766) R LC
81. Desert Wheatear Oenanthe deserti (Timminck,1825) WM LC

Family: Nectariniidae
82. Purple-rumped Sunbird Leptocoma zeylonica (Latham 1790) R LC
83. Purple Sunbird Cinnyris asiaticus (Linnaeus, 1766) R LC

Family: Estrildidae
84. Red Avadavat Amandava amandava (Linnaeus, 1758) R LC 
85. Indian Silverbill Euodice malabarica (Linnaeus, 1758) R LC 
86. Scaly-breasted Munia Lonchura punctulata (Linnaeus, 1758) R LC 
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Family: Motacillidae
87. Grey Wagtail Motacilla cinerea (Tunstall, 1771) WM LC 
88. Yellow Wagtail Motacilla flava (Linnaeus, 1758) WM LC 
89. Paddyfield Pipit Anthus rufulus (Vieillot,1818 ) R LC 
90. Long-billed Pipit Anthus simillis  (Jerdon 1840) WM LC
91. Tawny Pipit Anthus capestris (Vieillot,1818 ) WM LC 
92. Tree Pipit Anthus  trivialis (Linnaeus, 1758) WM LC
93. Olived backed Pipit Anthus hodgsoni (Richmond, 1907) WM LC 

Family: Diacaedae
94. Thick-billed Flowerpecker Dicaeum agile (Tickell, 1833) R LC

Family :Irenidae
95. Golden-fronted Leafbird Chloropsis aurifrons (Temminck, 1829) R LC

Family: Ploceidae
96. Baya Weaver Ploceus philippinus (Linnaeus, 1766) R LC 

Family: Passeridae
97. House Sparrow Passer domesticus (Linnaeus, 1758) R LC

Family: Emberizidae
98. Crested Bunting Melophus lathami (J.E.Gray, 1831) V LC

Abbreviation used: Resident Status: R – Resident; LM - Local Migrant; WM - Winter Migrant and V - Vagrant. 
R*-Endemic to Maharashtra. ICUN Status: LC- Least concern; Cr- Critically Endangered.

Table 2. Percent occurrence of species in respective orders.

Sr. No Orders Family Species Percent Occurrence

1. Galliformes 1 2 2.0
2. Columbiformes 1 4 4.1
3. Cuculiformes 1 3 3.1
4. Caprimulgiforms 1 2 2.0
5. Pelecaniformes 2 4 4.1
6. Accipitriformes 1 8 8.1
7. Coraciformes 3 5 5.1
8. Piciformes 1 2 2.1
9. Falconiformes 1 2 2.1
10. Pssitaciformes 1 1 1.0
11. Passeriformes 28 65 66.3
Total 11 41 98 100
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changes in the availability of day light hours and food in 
different seasons in Hirpora WLS. We recommend a long 
term study and conservation programme be undertaken 
for Lammergeier in the area.
Key words: Flock size, Encounter rate, Lammergeier, 
Hirpora, Population, Kashmir

INTRODUCTION
A species in an ecosystem exists as a population of 
individuals of the same species that are found in the same 
geographic or temporal environs (Kumar and Mina 2019). 
For proper management and conservation of wildlife, the 
estimation of populations is of the utmost importance. 
When we know the number of a particular species, then 
the effectiveness of our conservation strategies for that 
species can be tested. Therefore, it is a key element in 
identifying priority areas that need to be conserved. 
Vultures, an ecologically important scavenging group 
of birds, are regarded as the key functional species 
in cleaning the environment by feeding on carcasses 
(Hussain 2015). They are obligatory scavengers. This 
helps reduce epidemics and recycles nutrients in the 
environment. Therefore, the absence or loss of vultures 
from our ecosystems will result in an increased number 
of other scavenging agents like feral dogs. This change 
in population dynamics of scavenging faunal elements 
will increase the probability of disease spread among 
wildlife and livestock (Prakash et al. 2003). In a nutshell, 
their decline or local extinction may directly or indirectly 
affect the functioning of ecosystems as well as the health 
of wildlife and associated human populations.
Different vulture species show local seasonal fluctuations, 
and their number and activity may vary throughout the 
day or within a season (Newton 1979). The movement 
of vultures depends on environmental conditions and 
it is directly related to find food and frequency of 
thermals and ambient temperatures. The conservation of 
threatened vulture species requires reliable and robust 
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ORNITHOLOGY

ABSTRACT
The Lammergeier (Gypaetus barbatus) has been 
uplisted to Near Threatened category of IUCN red list 
of threatened species due to its declining population. 
The change in population dynamics of such scavenging 
birds can lead to an ecological imbalance and increase the 
chance of disease spread among wildlife and livestock. 
Keeping in view the absence of baseline data regarding 
Lammergeier from Kashmir Himalaya, we examined the 
current status in Hirpora WLS by using Line Transect 
method to get a population estimate of the vultures in 
the area. A total of 47 individuals, 39 adults and 8 sub-
adults, were observed during four seasons in Hirpora 
WLS. Kruskal-Wallis ANOVA was used to test the null 
hypothesis of randomness. The results showed that there 
is a significant variation (P<0.05) in both population status 
and Encounter rate of Lammergeier in different seasons. 
Flock size also varied significantly (P<0.05) across 
different months. These variations could be attributed to 
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assessments of long-term demography so as to visualise 
proper management. The aim of the present study was to 
investigate the seasonal variation in population status and 
encounter rate of Lammergeier in Hirpora WLS because 
of the paucity of published literature. The surveys of 
the study area were undertaken from May (2018)-April 
(2020) to determine the population of Lammergeier. 

MATERIALS AND METHODS:
Study area
Hirpora WLS spreads over an area of 341 km2 in Shopian 
District, Kashmir. At an altitude of 2546 m from sea level, 
the sanctuary is located between 33°39’ 55” N latitude and 
74°39’ 40” E longitude. It has forests, pastures, scrub land, 
waste land and water bodies. To the north, the sanctuary 
is bound by Lake Gumsar, to the east by Rupri, to the 
south by Saransar, to the west by the Pir Panjal pass and 
to northeast by Hirpora village (Ahmad et al. 2015). The 
slopes are gentle to moderately steep on the eastern aspect 
and very steep with many cliffs on the upper northern and 
western portion. The southern and south-eastern portions 
are moderately steep. The area is renowned for its rich 
floral and faunal diversity. The main faunal elements 
of the sanctuary include- Pir Panjal Markhor (Capra 
falconeri), Himalayan musk deer (Moschus leucogaster), 

Himalayan black bear (Ursus thibetanus), Himalayan 
brown bear (Ursus arctos), Leopard (Panthera pardus), 
Red fox (Vulpes vulpes) and Tibetan wolf (Canis lupus). 
The vegetation of the sanctuary is divided into mixed 
coniferous forests, deciduous subalpine scrub forests and 
subalpine pastures. The coniferous forests are dominated 
by Kail Pine, the sub alpine forests are dominated by fir 
while the deciduous subalpine scrub forests are dominated 
by Himalayan birch (Betual utilis) and juniper (Juniperus 
communis) (Ahmad et al. 2011).

METHODS
Data collection
Vultures were enumerated by walking over trails in 
Hirpora wildlife sanctuary. The entire study period was 
divided into spring (March, April and May), summer 
(June, July and August), autumn (September, October and 
November) and winter (December, January and February) 
seasons. The study area was visited monthly. Vultures 
were identified by using a field guide (Grimmett and 
Inskipp 2016). When encountered, their number, activity 
and the major habitat type in the surrounding area were 
noted. The geographical coordinates were also recorded 
with a GPS handset (Samson et al. 2016).
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STATISTICAL ANALYSIS
Basic statistics such as, mean and standard deviation were 
calculated for all the variables and are given as X±SE. 
Statistical analysis were performed by using windows 
based statistical packages- Microsoft Excel and MINITAB 
(Ryan et al. 1992). A non-parametric test, Kruskal-Wallis 
ANOVA was used for testing the null hypothesis at 
P˂0.05. 

Results
We observed 47 Lammergeier during the study period; 
and which comprised of 83% adults (n=39) and 17% sub-
adults (n=8). Among them 7, 12, 15 and 13 individuals 
were observed during winter, spring, summer and 
autumn seasons, respectively. The mean population 
of Lammergeier was highest for summer, followed by 
autumn, spring and winter. We found a significant variation 
(P<0.05, Kruskal-Wallis ANOVA) in seasonal populations 
of Lammergeier in Hirpora WLS. The maximum and 
minimum group size was 2 and 1 respectively (Table 2). 
Mean encounter rate (/km) was highest during summer 
(0.51±0.14) and lowest during winter (0.24±0.09) (Table 
1). The average flock size of Lammergeier was highest in 
March (2.00±0.00) and lowest in December (1.00±0.00) 
and January (1.00±0.00). 

DISCUSSION
The Lammergeier has been uplisted to Near Threatened 

category of IUCN because of declines throughout most of 
its fragmented range (Paudel et al. 2016). Yet most studies 
on vultures in South Asia are focussed on white-rumped 
(Gyps bengalensis) and Slender billed vultures (Gyps 
tenuirostris) at lower altitudes (Prakash et al. 2003; Oaks 
et al. 2004; Baral et al. 2007) and very few studies are 

found regarding mountain cliff-breeding Lammergeier. 
This study presents the first base line data for a long 
term study of the ecology of this scavenger. The mean 
population size of Lammergeier varied significantly 
according to seasons in the study area.  Population size 
of Lammergeier was found to be highest during summer 
season compared to rest of the three seasons (Table 1). In 
summer, the high availability of day light hours, and almost 
continuous formation of thermal updrafts helps breeding 
as well as non-breeding vultures to disperse and forage 
(Venkitachalam & Senthilnathan 2016). The vultures 
start breeding from winter onwards, and variations on the 
counts could simply reflect less movement by incubating 
vultures. These findings are similar to studies in Nilgiri 
North forest division and Sathyamanalam Tiger reserve of 
Moyar valley, Tamil Nadu showing that there is a seasonal 
variation in population size of different vulture species in 
the area (Venkitachalam and Senthilnathan 2016). 

The average flock size of Lammergeier was highest 
for the month of March (2.00±0.00) and lowest for the 
month of December (1.00±0.00). However, Bhusal (2011) 
recorded the average flock size of Lammergeier to be 
5±3.81. Tryjanowski and Morelli (2018) while studying 
the effects of habitat and time of the day on flock size 
of vultures in Cuba found that flock size varied between 
habitats, reaching a maximum of 43 in valleys and 31 
in agricultural landscapes with domestic animal farms 
suggesting that carrion resources located in agricultural 
habitats and river valleys is crucial for the continued 
survival of vultures. 

Prakash et al. (2003) surveyed northern, eastern and 
western India, and calculated the encounter rates of 0.14 
and 0.08 individuals per kilometre for white backed and 
long-billed vultures respectively. Similarly, Umapathy et 

Table 1. Mean population and encounter rate and group size of Lammergeier during different seasons in 
Hirpora WLS.

Season
Population (No. of individuals) Encounter rate (/km) Group size

Total no. of individuals Mean±SE       Mean SE   Max. Min.

Winter 07 2.33±0.33  0.24        0.09 2 1
Spring 12 4.00±0.00  0.38        0.13 2 1
Summer 15 5.00±0.00              0.51        0.14 2 1
Autumn 13 4.33±0.33              0.46        0.14 2 1
Total 47 3.91±0.31              0.40 0.10                  -
Kruskall-Wallis ANOVA H=8.65; df=3; p=0.034 H=8.51; df=3; p=0.037                  -
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al. (2009) studied the status and distribution of vultures in 
Andhra Pradesh, India and found encounter rates still less 
(0.003 per kilometre for Long-billed vulture and 0.0002 
per kilometre for White-backed vulture). However, than 
these estimates as 78.16% of the area is composed of 
rocky habitat (Rather et al. 2016) that provides suitable 
locations for breeding purpose of these cliff breeders. 

During current study, the population and encounter 
rate of Lammergeier was maximum during summer and 
minimum during winter months. This is probably due 
to the availability of food as during summer months 
thousands of livestock remain present in the sanctuary. 
Therefore, vultures usually soar more frequently in search 
of livestock carcasses during these months. However, 
during winter month the area receives heavy snowfall and 
is deserted by nomads during late autumn.

CONCLUSION
The current population size of Lammergeier in 

Hirpora WLS is very small.  Keeping in view its declining 
populations globally, necessary, long term measures 
need to be taken to save the species in its natural habitat. 
Moreover, studies on its conservation issues and diet 
overlap with other vulture species in Hirpora WLS needs to 
be undertaken to conserve the species from deterioration. 
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Background: 
A rescue call was received by the Ela Transit 

Treatment Centre (ETTC), Ela Habitat, Pingori from 
a farmer. An Indian Fox (Vulpesbengalensis Shaw, 
1800) had fallen in a well, on 22 August 2020 at 13.30 
hrs. The location was Kamathwadi,Walhe (18.1868 N, 
74.1520 E, Altitude 725 m ASL.

Species: Vulpes bengalensis(Shaw, 1800); Family: 
Canidae

Local name: Khokad (Marathi), IUCN status: LC, 
WPA: Schedule II

Distribution: From the Himalayan foothills 
throughout India except the North-East & Western 
Ghats.

Habitat: 
Open rocky patches, desert and near human 

habitation and agricultural fields. Commonly they use 
complex dens with several openings or the dens under 
the rock ledges or crevices. 

CONSERVATION
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Rescue: 
A farmer saw that an animal had fallen in a well 

around 8.00 AM on 22 Aug 2020. The animal took 
refuge on a ledge inside the well. Initially, the farmer 
tried to rescue the fox with the help of a bucket but 
was not able to do so. Then he informed ETTC about 
the incident. We immediately reached the spot to carry 
out the rescue, and forest officials were also informed 
about the same. We inspected the well which was 
without railing and the edge was covered by bushes and 
vegetation. The well was 63 ft. deep and 30 ft. wide, the 
water level was at 28 feet from the top. We prepared 
a rescue net with the help of ropes using a volleyball 
net (Size-length 365cm, width137cm, and mesh size 
14*14 cm) and bamboos. We tried to grab the fox in the 
net, which was difficult as the animal was scared. But 
finally, after repeated attempts we succeeded in catching 
the fox. This could be done when one of our volunteers 
descended in the well with all safety measures and 
precautions and the volunteer pushed the individual 
safely in the net. The fox was safely pulled out of the 

well. The moment it came out of the well the individual 
immediately escaped from the net and ran away.

The major threats to the Indian Fox (Vulpes 
bengalensis) are habitat loss, road traffic accidents, 
illegal trapping and poaching, disturbance of den 
sites, falling in wells, snaring in safety nets, or farm 
compound nets.
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Two rare migratory raptors sharing the same perch
Amit Arun Darunkar

 (Email: ar.amitdarunkar@gmail.com)

l   Name of species- Eurasian Hobby (Falco Subbuteo) 
and Black Baza (Aviceda Leufotes)

l   Scientific Name- Falco Subbuteo & Aviceda 
Leufotes

l   Status- Least Concern. (IUCN Red List, 2015).
l   Date of sighting- 16 nov 19.
l   Time of sighting- 10.45 AM.
l   Weather parameters- Sunny.
l   Number of times sighted- Twice.
l   Number of birds- Hobby was single ans Baza in 

pair.
l   Gender of bird- female hobby and Baza pair.
l   Locality- 30km before Shibkhola MAHANANDA 

WILDLIFE SANCTUARY, WEST BENGAL  .
l   Habitat description- Deciduous forest .
l   Distance from human habitation- Approximately 

5km.
l   Any other bird/animal associates- None.
l   Bird behaviour- Baza Couple First Attacked Hobby 

2-3 Times As They Were In That Area Before Hobby 
Came . But After Half An Hour They Setteled On 
Same Tree Quietly And I Got This Momment.

l   Threats to the habitat- Advancing human 
habitation and photography tourism .

l   Photographs- Attached.
l   Previous records- Multiple Records from 

Mahananda wildlife sanctuary but unique because 
of single frame picture of these elusive migratory 
birds . Eurasian Hobby take a halt in particular area 
only for few days .  
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Name of species•	 - Orange-headed thrush.
Scientific Name- •	 Geokichla citrina.
Status•	 - Least Concern. (IUCN Red List, 2019).
Date of sighting•	 - 21st  May 2020.
Time of sighting•	 - 3:23 PM
Weather parameters•	 - Sunny, dry and hot.
Number of times sighted•	 - Once.
Number of birds•	 - Single.
Gender of bird•	 - Unidentified (probably non-breeding 
male).
Locality•	 - Gajapanth Society, Mhasrul, Dindori road, 
Nashik, Maharashtra, India.
Habitat description•	 - Shady undergrowth, residencial 
area, bungalow society, inside bungalow compound, 
silent and less disturbed backside of my bungalow.
Distance from human habitation•	 - Not more than 
7 feet.
Any other bird/animal associates•	 - On same day ( 
21st May) Indian pitta Pitta brachyura  was seen.
Bird behaviour•	 - Saw single bird feeding at side 
margin and a shady undergrowth behind my house. It 
was seen only once. The bird was panting.
Threats to the habitat•	 - Human disturbance, paver 
blocks to the ground, frequent ‘cleaning’ of side 
margins of bungalows.
Photographs•	 - Attached.
Previous records•	 - After talking to local bird 
watchers and searching the web no authentic record 
was found.
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Abstract 

 Tourism is two-way process has a complex and diverse impact on society, economy, 

ecology and landscape. But it is an accepted fact that, tourism is critical to the growth of 

tourism in a variety of communities, clusters, and individuals who rely on their morals, 

attitudes, and resources. Tourism growth brings with it a slew of issues. As a result, the 

visitor experience is critical to the image and development of a destination. This study aims 

to understand prosect and problems of tourism with the help of tourist perceptions and 

attitudes about tourism impacts in selected religious places of Nashik district i.e.  

Trimbakeshwar, Panchvati and Kalaram Mandir. Tourist responses to a variety of factors 

connected to tourism development have been measured using random sampling. Factor 

analysis, ANOVA, descriptive statistics were used to assess Likert scale answers. The 

findings revealed that tourists are concerns regarding religious tourist places of Nashik 

district. It is found that religious magnetism, natural magnetism and the destination's socio-

cultural context are what draw visitors.  On the basis of the responses of the tourist 

Trimbakeshwar is most popular religious tourist destination in Nashik district. As a result, 

evaluating tourist perceptions can be used as a metric for establishing a tourism location's 

competitiveness, as well as a tool for developing appropriate tourism regulations and 

infrastructure changes.  

Keywork: Religious Tourism, Prospect and Problems, Factor Analysis. 

Introduction 

 Tourism has turned into a noteworthy part of modern economic development (Weaver 

and Lawton, 2010). It has been acknowledged as a substantial contributor to the global 

economy (Holloway et al., 2009) and one of the most important parts of socio-economic 

development (UNWTO, 2010). Both developed and developing countries rely on tourism to 

bring in revenue (Rao, 2014). In 2019, there were 1.5 billion international visitor visits, with 

India leading the way with a 19 percent rise in international tourist arrivals in South Asia 

(UNWTO, 2019). It is critical to assess how people perceive a destination's social and 

physical surroundings in order to improve the tourism industry's performance (Petrosillo et 

al., 2006). Tourists are notoriously demanding, with multi-layered expectations and needs. 

Today's "postmodern visitors" are looking for specific conveniences and goals. As a result, 

both the government and the business sector must develop tourist-friendly facilities. Cina and 

Botha (2004) found that local support and attitudes had an impact on tourism sustainability. 

Based on their attitudes and perceptions, tourists develop their happiness or discontent with 

their holiday (Gnanapala, 2015).  It is found that Individual interests and values influence 

tourist perceptions (Hall, 2005). A standardized questionnaire was utilized by several 

researchers to assess tourist perception. Sumaco and Richardson, 2011; Chheang, 2011; Elena 

et al., 2017; Ezeuduji and Mhlongo, 2019; Joo et al., 2019; Petrevska, 2019; Chebli et al., 

2020) used a Likert scale with scales of 5, 7, or 10 where the highest figure indicates 
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agreement or satisfaction and the lowest figure indicates disagreement or dissatisfaction. 

Multivariate analysis (confirmatory factor analysis and principal factor analysis) was also 

employed to narrow down the number of significant factors (Dey et al., 2013). Chheang 

(2011) and Ezeuduji and Mhlongo (2019) applied Cronbach's Alpha to statistics. Andereck 

(2009), Dey et al. (2013), and Helen and Praise (2020) evaluated the change in perception by 

location using t-test and ANOVA procedures. To compare ordinal variables, Ezeuduji and 

Mhlongo (2019) employed Spearman's correlation, a nonparametric test. Furthermore, some 

researchers compared the means of replies using the Mann-Whitney U-test and the 

Kolmogorov-test Smirnov's (George and Mallery, 2003; Veal, 2011; Elena et al., 2017; 

Ezeuduji and Mhlongo, 2019).  

Study Area 

 Nashik district lying in the Northwest part of the Maharashtra state located between 

19º 35’ 18” N to 20º53’07” N latitude and 73º16’07” E to 74º56’27” E longitude with an area 

of 15,582 sq. km. at an elevation of 565 meters above mean sea level. Three religious sites 

were chosen for the study lying in the Nashik District i.e., Panchvati, Kalaram Mandir and 

Trimbakeshwar. Panchvati is a spiritual, religious, and mythological location, situated on the 

left bank of the Godavari River, in the northern part of Nashik Municipal Corporation, tehsil: 

Nashik and District Nashik. The area is defined by coordinates: 20º 0’ 28.51” N latitude and 

73º47’45.88” E longitude. The Panchvati area is spread over an area of about 4 sq. km. on the 

bank of the Godavari River with an average elevation of 546 meters (MSL). 

 Trimbakeshwar is one of the twelve Jyotirlingas and is located in the town of 

Trimbakeshwar, Nasik district, Maharashtra. The area is defined by coordinates: 

19°55'55.79"N latitude and 73°31'50.63"E longitude. The city of Trimbakeshwar has located 

at the foot of Brahmhagiri hill,718 meters MSL. The Kalaram temple is an ancient Hindu 

shrine dedicated to Lord Rama that can be found in the Panchavati section of Nashik City's 

Panchavati district.The area is defined by coordinates: 20° 0'25.00"N latitude and 

73°47'43.97"E longitude. The Kalaram temple is located near the Panchvati region at an 

elevation of 549 meters (MSL). 

Data collection 

 To obtain desired perceptions, a survey-based evaluation was performed. During the 

peak tourist season, standardised questionnaire surveys were used to collect data on tourist 

perceptions. Individual and group surveys were conducted in 2021-22. Precautions were 

made to minimise duplication. Because of a lack of participant attention and lucidity, several 

interviews were not used, which was particularly typical among group visitors. Following a 

thorough examination of the data's quality and scope, the decision was made to focus on 

individual tourists rather than groups or clusters. Tourists were interviewed while sitting and 

relaxing within the premises of neighbouring attractions. The interviews lasted anywhere 

from 15 to 45 minutes, with an average of 20 minutes.  

Sample procedure 

 The information was gathered from travellers using a random sample technique. Each 

tourism site had about 90 interviews. A total of 270 tourists were polled over the course of 

two months. The gathering of data was suffered due to covid restrictions. 

Survey instrument 

 To gather data, a questionnaire was employed, which included demographic and 

tourist perception questions. The first segment concentrated on the tourists' characteristics, 

such as gender, age, educational attainment, occupation, and domicile. The second section, on 

destination perceptions, used a five-point Likert scale, with 1 being the most negative and 5 

being the most positive (positive). The relevant regions to study were determined using a trial 

instrument consisting of 52 indicators. Furthermore, questions about tourist journeys were 
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collected from the literature (Duman and Mattila, 2005; Suh and McAvoy, 2005). We 

changed our instrument to meet the study area as a result of this research. Following that, the 

final survey instrument included 52 variables in 8 categories. 

Characteristics of  

Responders 
Category Trimbakeshwar 

Kalaram 

Mandir 
Panchvati  

Age 

15--20 10.7 9.5 14.3 

20--30 25.9 20.6 23.6 

30--40 18.4 41.3 44.7 

40--50 35.4 7.9 6.7 

50--60 6.5 9.1 9.1 

Above 60 3.1 11.5 1.5 

Gender 
Male 70.7 78.3 68.9 

Female 29.3 21.7 31.1 

Marital Status 

Married 39.5 62.1 61.5 

Unmarried 54.8 35.3 28.7 

Divorced 2.9 2.6 8.1 

Widow 1.5 0.0 1.2 

Widower 1.3 0.0 0.5 

Nationality 
Indian 87.2 97.4 86.6 

other 12.8 2.6 13.4 

Native State (Indian 

Nationality) 

Maharashtra 78.5 78.0 83.5 

other 21.5 22.0 16.5 

If belong to Maharashtra 

Name of Home District 

Nashik 67.5 41.1 62.8 

Other 32.5 58.9 37.2 

Education 

Primary 0.57 14.3 2.1 

Secondary 4.21 25.6 7.7 

Higher 

Secondary 
6.70 14.2 11.2 

Graduate 58.43 24.6 61.5 

Post Graduate 29.69 18.2 14.3 

Illiterate 0.38 3.0 3.2 

Occupation 

Government 

Servant 
16.09 3.44 5.23 

Private 28.93 15.72 31.63 

Businessmen 3.64 13.57 17.30 

Unemployed 18.20 14.20 13.20 

Retired 2.68 29.33 15.32 

Household 

Worker 
4.21 3.41 2.10 

Student 22.03 11.40 13.70 

Other 4.21 8.93 1.52 

Monthly Income 

Less than 10000 19.35 20.56 41.02 

10000-25000 40.61 33.68 17.63 

25000 -50000 25.86 26.30 25.63 

50000-100000 7.85 10.23 6.96 

Above 100000 6.32 9.23 8.76 
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Indicator Variables Trimbakeshwar 
Kalaram 

Mandir 
Panchvati 

Companion 

Alone 14.37 4.6 11.1 

With Spouse 20.31 16.6 34.4 

Friends 38.51 3.6 8.4 

Family 9.96 52.3 29.3 

Relative 12.07 15.7 9.3 

Co-workers 4.21 4.2 5.2 

Other 0.57 3.0 2.2 

No of Persons 

Accompanied 

Less Than 5 58.24 33.60 29.36 

5--10 35.44 52.30 66.46 

Above 10 6.32 14.10 4.10 

Duration of Visit 

Less than 24 Hours 67.43 89.66 74.85 

24 hours - 72 Hours 30.46 8.23 21.33 

more than 72 Hours 2.11 2.11 3.82 

Distance Travelled 

Less than 50 km 9.39 6.53 13.64 

50 km--100 km 20.88 21.67 21.63 

100 km - 200 km 59.20 29.59 35.10 

More than 200 km 10.54 42.21 29.63 

Mode of Travel 
Own Vehicle 76.25 45.54 67.98 

Public Transport 23.75 54.46 32.02 

Visit Frequency 

First time 32.38 39.52 21.34 

Second Time 40.04 22.30 28.33 

Third Time 19.16 20.14 24.63 

Forth or more time 8.43 18.04 25.70 

Purpose of Visit 

Leisure 5.94 3.10 9.23 

Religious 59.20 92.20 79.63 

Adventure 19.54 0.00 1.10 

Meditation 2.49 0.00 2.38 

Eco-Argo tourism 0.57 0.00 0.00 

Monsoon Tourism 2.49 0.00 0.00 

Family Vacation 9.77 4.70 7.66 

Travel Planning 
Owned 92.34 69.12 85.34 

Agent 7.66 30.88 14.66 

Source of Information 

Social Media 39.46 1.22 3.02 

Govt. Advertisement 4.98 0.00 1.96 

Travel Agency 2.49 10.33 15.63 

Friends and Relatives 23.56 78.32 62.33 

Books & Travel Guide 12.45 0.00 2.31 

Travel Blogs 12.45 1.69 8.80 

Other 4.60 8.44 5.95 

Weather During Visit 

Sunny 2.49 76.10 89.01 

Pleasant 6.90 3.01 8.60 

Overcast 78.35 0.00 0.00 

Showery 7.85 0.00 0.00 

Rainy 4.41 0.00 0.00 

Foggy 0.00 0.00 0.00 
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Other 0.00 20.89 2.39 

Preferred Season To 

visit 

Summer 23.95 58.52 70.59 

Winter 8.81 34.33 23.11 

Monsoon Tourism 67.24 7.15 6.30 

 

 

 

Tourist profile  

 
Factors Indicators  Mean SD SK KR Rank 

Factor 

Loading 

Motivating/ 

magnetic Factor 

(Average: 3.70) 

(Eigen Value: 

2.801) 

 

Religious 4.95 0.64 -1.208 4.251 2 0.759 

Natural 

Scenery/Beauty 
3.65 0.67 -1.024 1.254 19 0.658 

Adventure 2.22 0.82 -0.998 0.145 25 0.425 

Architecture/Heritage 4.31 0.89 -0.65 0.2654 11 0.522 

Spiritual/Meditation 3.25 1.06 -0.042 0.112 22 0.358 

Fair/Festival 4.01 1.08 0.128 0.0268 15 0.666 

Kumbh 4.98 1.11 0.248 0.2147 1 0.784 

Other 2.21 1.26 -0.033 -0.214 26 0.529 

Primary facilities 

(Average: 4.02) 

(Eigen Value: 

2.698) 

Water Availability 3.65 0.39 0.072 2.1753 19 0.633 

Electricity 4.1 0.47 -1.93 4.4425 14 0.532 

Medical Facility 3.98 0.51 -0.924 1.2658 16 0.559 

Food A availability 

(Hotel/Prasadalay) 
4.33 0.88 -1.055 3.2254 9 0.741 

Availability of 

Services 

(Average: 4.40) 

(Eigen Value: 

2.584) 

Banking 4.35 0.98 -0.048 1.2478 8 0.732 

ATM 4.22 1.02 0.242 3.21 13 0.724 

Telecommunication 4.28 1.23 0.112 2.14 12 0.711 

Internet 4.8 1.12 -0.752 1.0287 3 0.648 

Transport 4.65 0.69 -0.247 0.2147 4 0.564 

Shops 4.62 0.88 -1.05 0.325 5 0.692 

Accommodation 3.86 0.76 -0.05 0.331 18 0.672 

Administration 

(Average: 3.55) 

(Eigen Value: 

2.419) 

Tourist Facility Centre 3.98 1.02 0.021 0.248 16 0.654 

Security and Safety 3.59 1.05 -0.124 -0.553 21 0.445 

Availability of Guides 3.08 1.02 -0.143 -0.258 24 0.692 

Environmental 

Issues 

(Average: 4.13) 

(Eigen Value: 

2.018) 

Air Pollution 4.44 0.73 -0.074 
1.0214

6 
7 0.441 

Water pollution 4.62 0.89 -0.921 2.0042 5 0.668 

Solid waste 

Management 
4.32 0.77 -0.248 1.2154 10 0.497 

Overall Cleanliness 3.12 0.92 -1.01 0.832 23 0.471 

Overall 

Cronbach’s Alpha 

(a)=0.889 

 3.98     

 

 

The nature of respondents was based on their socio-demographic characteristics 

including: gender, age, education, religion, occupation and travelling preferences are 

summarized in Table 1. The ratio between male and female respondents was 72.6  to 27.3. 
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The majority of the respondents were aged 21 to 40 years whereas those aged less than 15 or 

older than 60 were insignificant, majority of the responders were married. Approximately 

48.17 percent of the responders were possessing university degree and about 25.42 percent 

engaged in private services, majority of the responders has income ranging between 10000-

250000. In response of companion for the visit, majority i.e., 23.77 percent respondent relied 

to visit with spouse. 

 In response to number of persons accompanied, about 51.8 percent responders reply 

to visit with group of 5-10 persons. The analysis reveals the largest proportion of the 

responders visited for short duration of less than 24 hours, also majority of responders 

travelled distance of less than 200 km. In response to the source of information 54.73 percent 

of the responders noted to know about the location through family and friends.  

 

Descriptive statistics, skewness, and kurtosis  

According to criteria recommended by Chou and Bentler (1995), there were no 

indicators that fell beyond the skewness limits, indicating that all of the indicators are 

relatively skew-free. Except for three indicators: religion, food availability, and ATM, all 

kurtosis values were found to be lower than the cut-off value of 3.0 after examining the data.  

Overall rating of the destinations by the tourists  

Tourism in the Trimbakeshwar, Panchvati and Kalaram Mandir has nearly same level 

of agreement based on tourist responses. Overall, the Trimbakeshwar has highest agreement 

of positive perception fallowed by Kalaram Mandir and Panchvati.  

 

Factors 

Trimbakeshwar Kalaram Mandir Panchvati 

Mean Eigen Value Mean 
Eigen 

Value 
Mean 

Eigen 

Value 

Motivating/magnetic Factor 3.61 2.741 3.67 2.854 3.70 
2.801 

 

Primary facilities 4.35 2.685 4.21 2.755 4.02 2.698 

availability of Services 4.04 2.602 4.18 2.417 4.40 2.584 

Administration 3.67 2.154 3.64 2.264 3.55 2.417 

Environmental Issues 2.58 2.008 4.25 2.108 4.13 2.018 

Overall Cronbach’s Alpha  0.785 0.821 0.889 

 

Discussion 

  The Nashik district has great importance in the Hindu religion, and mythology, thus 

tourist who visited Nashik generally has great attractions towards the religious places of 

district. In addition, the local community also affects the number of tourists and their 

perceptions as their behavior and hospitality play a vital role in tourism development. 

Tourists are more likely to return and recommend the destination to their friends and relatives 

when they feel comfortable and welcomed by host com- munities. On the other hand, if 

tourists are treated indifferently or with disregard, a destination can gradually become less 

attractive. Another important factor in the growth of tourism in recent year is travelling ease 

and availabilities of facilities and services. Many well-known tourist attractions confront 

comparable challenges, which are difficult to handle in the setting of "crowds and pollution." 
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There has been a shift in opinions recently, especially among tourists from metropolitan areas 

who want destinations to be free of crowds and pollution.  

 The result of the questionnaire survey suggest that all three religious places has 

significantly has highest agreement. In the availability of primary services and other 

availability of other services all three tourist places receive have level of agreement. Religion 

is major motivating factor in according to the responders. All mentioned tourist destination 

were serving primary facilities which includes availability of portable and drinking water, 

electricity medical facilities and food. Apart from these facilities like banking, ATM, 

telecommunication, internet, transport, shopping and accommodation.  In terms of 

environmental issues Panchvati and Kalaram Mandir has highest agreement while 

Trimbakeshwar has low agreement which indicating presence of environmental issues in 

Trimbakeshwar. In terms of administration, the tourist has moderate perception, which mean 

the administrative services which includes tourist facility centre, security and safety and 

availability of guides. 

 Overall, the religious tourist destination of Trimbakeshwar, Kalaram Mandir and 

Panchvati offers several services and facilities but these places concern with several 

administrative difficulties, environmental issues, overcrowding, and excessive stress on 

services. 
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Abstract: Paper represents the results of SO2 sensing performance of BaTiO3 surface modified by nano silver. Surface 

modification was performed by dipping of BaTiO3 thick films in the synthesized nano silver. The main objective was to 

investigate the effect of nano silver on gas sensing performance of BaTiO3 perovskite. Different intervals of dipping time 

were used to find the optimum dipping amount on the surface of perovskite oxide. Synthesized silver was characterized by 

UV-visible spectroscopy and transmission electron microscopy. Surface modified thick films were analyzed for structural, 

morphological, electrical and gas sensing properties by XRD, SEM with EDX, static gas sensing unit respectively. Selectivity 

of surface modified BaTiO3 thick films was also investigated.   

Keywords: Nano silver, surface modification, BaTiO3 thick film, gas sensor.  
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I. INTRODUCTION  

 A number of perovskite-type oxides have been used as 

gas sensor materials due to their semi-conductive properties 

and the flexibility of doping and the ease of formulation 

adjustment [1]. These materials can be obtained either in 

pure or in doped formulations. Doping flexibility allows 

controlling of ion transport properties of perovskites and its 

adsorption/desorption behavior. This advantage is useful to 

optimize sensor performance. 

 Perovskite with a general formula of ABO3 is a large 

family of crystalline mixed oxides. Perovskite was 

observed, for the first time, in Russian mountains by Gustav 

Rose in 1839. Irish crystallographer, Helen Dick McGas, 

has published X-ray diffraction data on barium titanate 

having perovskite structure [2]. Early attraction on 

perovskite oxide application was in the field of catalyst [3]. 

Their stability and activity as an automotive exhaust catalyst 

encouraged researchers to study their structures, 

applications, solid-state chemistry and etc. to explore new 

candidates for specific catalytic demands and then 

commercialize them. Early results on the catalytic activity 

of perovskite and their semiconducting behavior encouraged 

researchers to test them as sensing materials [4,5].  

 Gas sensing is a multidisciplinary field which requires 

fundamental investigation and study on its theoretical and 

experimental surface chemistry and physics. Understanding 

of solid-state chemistry and gas sensing parameters such as 

conductivity, adsorption properties, doping effect and etc. 

could help to develop a conceptual framework to have a 

high-performance gas sensor. 

 Obayashi et al. have found the first perovskite gas sensor 

to detect ethanol [6]. Their early observations on the 

electrical resistivity increasing of perovskite-type oxide in 

the presence of ethanol led them to test perovskite materials 

as a gas sensor. They chose (Ln,M)BO3 (Ln=lanthanoid 

element, M=alkaline earth metals, and B=transition metal) 

which had good oxidation-reduction catalyst properties. 

Their preliminary results showed that B ions in a perovskite-

type structure can play an important role in gas sensing 

mechanism. They have noticed that the activity of ethanol 

sensors with Fe, Co, Ni ion in B site was good while Mn in 

this position did not show a good activity. The Fe-

containing sample showed the highest response ratio, while 

Co-containing one showed the shortest response time. In the 

literatures, response ratio or sensitivity is referred to the 

relative electrical resistance changes in the presence of a 

target gas [7]. 

 Nanostructured materials, due to their high specific 

surface area and low particle size, offer an excellent 

potential for a substantial increase in the performance of gas 

sensors [8]. In these materials, the depth of the depletion 

layer is comparable to the particle size, and it could be 

extended to the whole particle. Any small interaction of gas-

solid at the surface of the material may therefore cause a big 

change in its overall conductivity resulting in a high 
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response ratio. Gas sensing performance of a nanostructured 

MO sensor could further be improved by doping with other 

elements such as noble metals [9,10]. 

 There are numerous reports dealing with improving the 

sensitivity, selectivity, and optimum sensing temperature of 

MO by adding noble metals where they play the role of a 

catalytic agent on the sensing layer. Eranna et al have 

provided a literature review on pure and doped MO as gas 

sensing materials [9]. They have concluded that by adding 

noble metals to the MO gas sensor, sensing temperature 

could be reduced. Reducing the sensing temperature is an 

important issue not only to have a low-cost sensing system 

(heater integration, operation facilities, etc.) but also to 

improve the stability and long-term performance of the 

sensors. High temperature working conditions reduce 

surface area and increase the mean particle size resulting in 

degradation of sensor performance. 

 Increasing the selectivity of MO gas sensors is another big 

challenge. By adding noble metals, tin oxide has shown 

good sensitivity to CH4 and CO separately, but the low 

selectivity between CO and CH4 or any other reducing gases 

still remains a major issue to be addressed [9,11]. 

 Since the catalytic activity and gas adsorption properties 

of perovskite-type oxides depend strongly on the nature of 

B-site cations, the selection of B-site will affect their gas 

sensing properties. In his review paper and based on a 

number of published works, Fergus
 
[7] concluded that Co 

and Fe as B-site cations result in a better CO and CH4 

sensing properties than the other transitional metals. 

Moseley et al [12] reported the gas sensing properties of 

LaFeO3-based perovskite at a temperature range of 400-

550°C showing a response ratio of approximately 30% 

while exposed to 300 ppm CH4. 

 In this paper, we used chemically synthesized Ag 

nanoparticles which are used for the surface modification of 

BaTiO3 (BT) thick films. Besides, as the base material, 

BaTiO3 powders are synthesized by co-precipitation 

method
13

. The influence of Ag nanoparticles on the gas 

sensing properties of BaTiO3 thick films was mainly 

investigated. This is the first time that Ag nanoparticles are 

used for the surface modification of BaTiO3 thick films. No 

considerable data exist in SO2 sensing properties of 

perovskite-type barium titanate surface modified by nano 

silver.  

II. EXPERIMENTAL DETAILS 

A. Synthesis of BT and Preparation of BT Thick Films  

BaTiO3 fine submicron powders were synthesized from 
Ba(OH)2 and TiCl4 using a coprecipitation process  and thick 
films were prepared as described elsewhere [13]. 

B. Synthesis of Silver Nanoparticles 

The silver nanoparticles with well dispersion were 
prepared by reducing AgNO3 with hydrazine hydrate 
solution. For the synthesis of silver nanoparticles, silver 
nitrate solution and Sodium Dodecyl Sulphate (SDS) were 
used as a metal salt precursor and a stabilizing agent, 

respectively. Hydrazine hydrate solution used as a reducing 
agents. Solution of silver nitrate AgNO3 was prepared by 
dissolving 0.0169g of silver nitrate in 100 ml of distilled 
water.  20 ml of silver nitrate solution was kept in hot plate at 
90

o
C for 5 minutes and then add 2.5 ml of SDS drop by drop 

once the reduction process begins colour change appears. 
The transparent colourless solution was converted to the 
characteristic pale yellow-brown in addition of hydrazine 
solution was used as reducing agent. The occurrence of 
colour was indicated the formation of silver nanoparticles 
[14]. This solution was used for further characterization and 
surface modification of BT thick films. 

C. Preparation of Nano Ag Surface Modified BT Thick 

Films 

 The thick films of BT from as-prepared powders were 

surface modified with Ag nanoparticles by dipping of BT 

thick films in solution of synthesized silver nanoparticles. In 

order to compare gas sensing performances, thick films 

were dipped for different interval timing as 5 min, 10 min, 

15 min. 20 min and 30 min and referred respectively as 

AgBT5, AgBT10, AgBT15, AgBT20 and AgBT30. These 

films were dried at 100 °C, followed by firing at 550 
o
C for 

30 min and then used for further characterization such as 

UV-visible spectroscopy, scanning electron microscopy, 

XRD and tested their gas sensing properties.  

D. Characterization and Gas Sensor Test 

 Phase analysis and crystallite size determination were 

performed by powder X-ray diffraction (XRD) with Cu/Kα 

radiation (λ = 0.154 nm). Scanning was performed between 

20° and 80° and the diffractogram were recorded. The 

Debye-Scherrer equation was used to calculate the average 

crystallite size (D). Microstructure and morphology of the 

synthesized powders and surface modified samples were 

investigated using scanning electron microscopy (SEM). 

 Gas sensing tests were performed in a reactor consisting 

of a glass chamber with a capacity of 1000 ml, a heating 

system with thermocouple to adjust the chamber’s 

temperature [15]. Sample conductivity was first measured 

under dry air at different temperatures. A mixture of air and 

100 ppm gas was then introduced into the chamber while the 

sample resistance was continuously recorded. To repeat the 

experiment, the temperature was then increased to 450°C for 

5 min under dry air. This step is called “recovery step” 

during which all gas molecules are desorbed from the 

surface of the sample. The response ratio was calculated 

using the following equation: 

                      (1) 

 where Rgas is the resistance under a given gas 

concentration at constant temperature and, Rair is the base 

resistance at constant temperature under gas-free 

atmosphere (dry air). Gas testing procedures, including the 

recovery step, were repeated several times to verify the 

repeatability of the responses. 
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III. RESULTS AND DISCUSSION 

A. XRD Analysis  

Fig. 1 shows the XRD pattern of the BaTiO3 powder 

prepared by co-precipitation. In Fig. 1, there is no phase 

other than BaTiO3 discovered in the XRD pattern. Fig. 2 

shows the XRD pattern of BT modified with silver, no 

phases other than BaTiO3 and silver are observed, which is 

consistent with standard powder diffraction data of JCPDS, 

No. 05-0626 [16]. This means that no reaction takes place 

between BaTiO3 and silver during dipping and sintering 

process. The average crystallite sizes were calculated using 

the full width at half maximum FWHM using the Scherrer 

equation and found to be 15 nm and 30 nm for pure BT and 

AgBT30 respectively.  

 

 
Fig. 1. XRD pattern of BaTiO3 powder 

 

 
Fig. 2. The XRD pattern of Ag-BT30 

 

B. Characterization of Nano Ag By UV-Visible 

Spectroscopy and Transmission Electron Microscopy 

UV-visible spectroscopy is one of the most widely used 

techniques for structural characterization of silver 

nanoparticles. The absorption spectrum (Fig. 3) of the pale 

yellow-brown silver colloids prepared by hydrazine 

reduction showed a surface plasmon absorption band with a 

maximum of 418 nm designating the presence of spherical 

or roughly spherical Ag nanoparticles, and TEM imaging 

corroborated this (Fig. 4(a)). This image show agglomerates 

of minuscule grains and some dispersed nanoparticles with 

the particles range in size from 2 to 6 nm diameter. The 

corresponding SAED pattern of silver particles is shown in 

Fig. 4(b). When the electron diffraction is carried out on a 

limited number of crystals one observes only some spots of 

diffraction distributed on concentric rings. 

 
Fig. 3. UV-Vis absorption spectra of nano Ag 

 

 

Fig. 4 (a) 

 

Fig. 4 (b) 

Fig. 4 (a-b) TEM image and SAED pattern of nano Ag 

 

C. Surface Morphology by Scanning Electron Microscopy 

Analysis 

The surface morphology of pure BT and surface 

modified AgBT are shown in Fig. 5 (a-f). As is shown in 

Fig. 5(a), the grains are relatively uniform with small 

amount of bigger grains and the average grain size is about 

0.2 µm. Interestingly, there are many small silver particles 

(size range > 0.1 µm) observed in Fig. 5(b). The formation 
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of small silver particles can be explained that they 

condensate on the surface of the BT during the dipping 

process. 

   
Fig. 5(a) Pure BT                                       Fig. 5(b) AgBT 5 

   
Fig. 5(c) AgBT 10                                       Fig. 5(d) AgBT15 

   
Fig. 5(e) AgBT20                                                   Fig. 5(f) AgBT30 

Fig. 5. SEM images of (a) pure BT and (b-f) nano Ag surface modified BT 

thick films 

D. Elemental Analysis by EDX 

 The EDX analysis of the pure BT and surface 

modified Ag-BT is shown in Fig. 6(a-f). From EDX 

analysis, silver exists on the surface of BT and peaks are 

observed in Fig. 6(b-f). As dipping time increases, there is 

increase in wt % of silver on surface of BT. 

TABLE I.  TABLE TYPE STYLES 

Element Pure 

BT 

AgBT5 AgBT10 AgBT15 AgBT20 AgBT30 

 wt % wt % wt % wt % wt % wt % 

O 16.38 35.43 36.23 35.53 36.14 37.14 

Ti 12.04 16.60 16.06 16.67 16.10 16.73 

Ba 71.58 47.80 47.40 47.39 47.24 45.56 

Ag - 0.16 0.32 0.41 0.51 0.57 

Total 100 100 100 100 100 100 

 

 

 

                Fig. 6(a) Pure BT                           Fig. 6(b) AgBT5 

  

                        Fig. 6(c) AgBT10                        Fig. 6(d) AgBT15 

 

                  Fig. 6(e) AgBT20                           Fig. 6(f) AgBT30 

Fig. 6.  EDX spectra of (a) pure BT and (b-f) nano Ag surface modified BT 

thick films 

 

E. Electrical Characterization of Pure BT and Ag-BT 

Thick Films  

a) I–V Characteristics of Pure BT And Ag-BT Thick Films 

I–V characteristics of pure BT and Ag-BT thick films 

are displayed in Fig.7.  A good ohmic contact was ensured 

for above films by applying silver paste on surface of the 

thick film. From figure nonlinear contact behavior was 

observed for pure BT and Ag-BT thick film samples. 

 
Fig.7.  I–V characteristics of pure BT and Ag-BT thick films 

 

 

b) Electrical Conductivity of Pure BT and Ag-BT Thick 

Films 

 Fig. 8 shows the temperature dependent 

conductivity of pure BT and Ag-BT thick films, exhibiting 

semiconducting behavior in the whole measured 

temperature range. The measurements were carried in the 

temperature range of RT-450 
o
C.  Electrical conductivity of 

these films goes on increasing with increase in temperature 

in air ambient, indicating negative temperature coefficient 

(NTC) of resistance. This shows the semiconducting nature 

of the films. The conductivities of samples made with 

surface modified BT were enhanced by surface modified by 

nano Ag compared with pure BT. The increase in 

conductivity may be due to the enhancement of the electron 

concentration by Ag donors. In figure, the AgBT5 sample 
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showed the highest conductivity in a given temperature 

range. However, a further increase in dipping time resulted 

in a systematically decrease of the conductivity. This 

phenomenon can be attributed to the buildup of space 

charge potential barriers across the grain boundaries [17]. 

 
Fig. 8. Variation of electrical conductivity with temperature 

  

F. Gas Sensing Properties of Pure BT and Ag-BT Thick 

Films  

a) Variation of Sensitivity with Operating Temperature 

 
Fig. 9. Variation of H2S sensitivity of pure BT thick film with operating 
temperature 

Fig. 9 shows the variation in the sensitivity of H2S (100 

ppm) with operating temperatures ranging from 50
o
C to 

450
o
C. It is noted from the graph that sensitivity increases 

with increasing temperature, attains a maximum at 250◦C, 

and decreases with further increase in operating 

temperature.  Fig. 10 shows the variation in the sensitivity of 

pure BT and nano Ag surface modified BT (AgBT) sensors 

to SO2 gas (100 ppm) with operating temperature ranging 

from 50
o
C to 450

o
C. The sensitivity to SO2 of pure BT 

sensor fired at 550
o
C was 0.2 at 200

o
C while that of nano-

Ag surface modified (30min) BT sensor was 69.5 at the 

same operating temperature. Therefore, the nano-Ag 

surface-modified of BT a sensor was observed to be 

excellent for SO2 gas sensing than the pure BT sensor. 

 
Fig. 10. Variation of sensitivity to SO2 gas with operating temperature 

 

 
Fig. 11.  Variation of sensitivity with dipping time and the amount of nano-
Ag (wt%) 

Fig. 11 shows the variation of sensitivity with dipping 

time and the amount of nano-Ag (wt%). The sensor dipped 

for 30 min showed the maximum gas response to SO2 gas at 

operating temperature 200
o
C. At 30 min dipping time, the 

sensor would find Ag (0.57 wt%) to be optimum. The 

optimum wt% of Ag (0.57) would cover the film surface 

uniformly. As wt% of Ag increases, sensitivity increases 

due to higher wt % of Ag surfactant available on the base 

material to react with the gas molecules. The largest 

sensitivity in case of the sample (30 min) may be because of 

more available sites (misfits). The surface of nano-Ag misfit 

regions enhances the oxygen adsorption on the surface. 

Thus the number of oxygen species adsorbed on the 

activated surface would be larger. The larger the number of 

oxygen species adsorbed, the faster the oxidation of SO2 gas 

would be. The pure BT sensor showed the highest 

sensitivity to H2S, while nano-Ag surface-modified sensor 

showed it to SO2 gas. The alteration in nature of gas sensing 

response from H2S to SO2 gas for the nano-Ag surface 

modified BT sensor could be largely due to possibility of 

formation of silver sulphide more easily than formation of 

silver oxide [18]. This would increase the conductance of 

the film crucially, enhancing sensitivity. 

b) Selectivity of Pure BT and Ag-BT Thick Films 

Fig. 12 shows the histogram showing selectivities of 

pure BT and Ag-BT thick films. It is clear from the 

histogram that pure BT is more selective to H2S while Ag-

BT is more selective to SO2 gas. Ag misfits on the surface 

of BT thick film seem to be responsible for the shift in 

sensitivity from H2S to SO2 gas [19]. 
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Fig. 12. Selectivity of pure BT and AgBT sensors SO2 gas (100 ppm) at 

200oC 

 

c) Response and Recovery Time of AgBT30 Thick Film 

The response and recovery profiles for the most sensitive 

AgBT30 film are represented in Fig. 13. The response was 

quick (8 s) and the recovery time was 70 s, at 200°C to SO2 

gas for 100 ppm gas concentration. 

 

Fig. 13.  The response and recovery time of AgBT30 to SO2 gas (100 ppm) 
at 200 oC 

 

IV. CONCLUSION 

Thick films of BaTiO3 (BT) were prepared by screen-
printing technique. The gas sensing performances of thick 
films were tested for various gases. It showed maximum 
sensitivity to H2S at 250

o
C for 100 ppm concentration. To 

improve the sensitivity and selectivity of the film towards a 
particular gas, BT sensors were surface-modified by dipping 
them in a solution of nanosilver for different intervals of 
time. Silver nanoparticles were successfully synthesized by 
chemical reduction process and which characterized by UV-
visible spectroscopy and transmission electron microscopy. 
Obtained results indicated that nano-Ag grains are highly 
dispersed on the surface of BT surface and surface 
modification shifts the sensitivity of the sensor from H2S to 
SO2 gas. The surface-modified BT sensor was observed to be 
excellent selective to SO2 gas at operating temperature 
200

o
C. The quick response of the sensor could be attributed 

to larger oxygen deficiency in the surface-modified BT 
sensor. Hence surface modification of BT thick films by Ag 

using dipping technique is an effective method for 
improvement of sensitivity of BT based gas sensors. 
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The quest of women struggle for freedom, equality and right has a long history, 
Indian women is always suppressed under the prejudices set by the various 
religious text, and as a result of which she has always been suppressed and 
received the humiliating treatment. But with the coming of the colonial rule in 
India and with the influence of the liberal and utilitarian philosophy and the work 
of the various social reformers who had a scientific temperament, to look at the 
social problems of the women, this brought radical change in the social condition 
of the women in the nineteen century, and the changes definitely brought 
changes in various dimensions in the life of the women like education, equal 
rights, reformations in the marriage customs and so on this all has happened in 
the nineteenth century that is the reason this period is also known as the period 
of social awakening and  social enlightenment, this provided identity and dignity 
to the women in India. 
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Introduction 1 
In the history of India the struggle of women for liberation, equality and justice is the most happening period is the 
Nineteenth Century period, this period saw the beginning of a new India with liberalism and utilitarianism as her basic 
principle. Although in the earlier period some attempts were made for the women’s, but the real serious concern was 
showed only in the nineteenth century. The social degradation of women made the social reformers to think regarding, 
emancipation of women, these social thinkers and reformers appealed to the masses for the social change in India, the first 
serious steps were taken by the social reformers to awaken the masses (Bayly, 1992)   

The period prior to the Nineteenth century, eighteenth century was considered as the darkest period in the history of India, 
especially if we consider the position of women, Illiteracy was the common lot of all Indian women. Sati, child marriage, 
polygamy and prostitution flourished as never before. Widow-remarriage was strictly prohibited. Indian women were living in 
a most deplorable condition. This oppressed situation of Hindu women was regarded by the British as an example of the 
uncivilized Indians. Interested British scholars, missionaries and bureaucrats had applied European standards and values in 
judging the position of Indian women. Women were described as tradition bound, religious and submissive, who functions in 
the limited, oppressive and inhuman environment (Bayly, 1993) 

In the nineteenth century, the Indians got influenced by the western philosophy, especially the impact of the western 
literature made tremendous impact on the mind of the Indian intellectuals; this made them to think of the need to modify 
traditional mores concerning women. The life of a Hindu woman would adapt to the standards of humanitarianism and 
rationality, women would be educated and oppressive customs would be proscribed 

It is observed by the Social reformers that though the elite Hindus have accepted, the need of change, but in the personal and 
intimate matters, particularly those relating to women, social customs could only alter according to the percepts of the Hindu 
religion and tradition. Y.D, Phadke observes, “...though the stimulus for the movement came from outside - through western 
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ideas - it was deeply rooted in the Indian faith in continuity and evolution, rather than in revolt and sudden change.”(Phadke, 
2008) 

Historians argued that that the liberal, utilitarian and rationalist ideas have percolated in the Indian psych through the coming 
of the English education, which started the process of questioning traditionally accepted practices. In the Nineteenth century 
there was need felt by the reformers to educate the masses especially the women, by education the awareness can be 
achieved, which will propagate the process of social reform for women. The reforms initiated by these organizations were 
modem, progressive and reflected their social and political aspirations for India (Heimsath, 1964)  

The programme of reform societies was designed to protect and provide for the needs of Indian women. Societies such as the 
Brahmo Samaj and the Arya Samaj established schools for girls. The motivation for starting these schools arose from a desire 
to defend women of their families against the influence of the Christian missionaries. The women's movement in the early 
nineteenth century was chiefly concerned with the problems of the upper-class women. The life style of elite Hindu women, 
their conventions and practices of marriage and widowhood had received wide publicity. While reformers aimed at an overall 
transformation in the Hindu society, specifically attention was paid to eliminating social evils and inhuman practices which 
were the cause of the disgraceful condition of women. The reformers of this period concentrated their attention on three 
important aspects of a woman's life: age of. Marriage, the life of widows and their right to remarry and education.(Saxena, 
2017) 

Sati 

Sati was one of the stark evils of the time. In the medieval time period many of the enlightened Muslim rulers tried their best 
to forbid the practice of sati without any concrete result, because they thought to rule the country it is better not to indulge 
with the religion, custom and usage of the Hindus. The British government however, showed indifference in this matter due 
to their official policy of non-interference in the existing laws of both the Hindus and Muslims. But in the nineteenth century 
the government could not remain indifferent and the person who activated off the official reforms was Rammohan Roy. Roy 
has been rightly called the father of modem India. He worked ceaselessly to abolish this social evil by law. (Mani, L. 1998)6 the 
number of widows who perished annually in flames was quite considerable and Lord William Bentinck decided to abolish the 
institution by legislation. Bentinck's convictions were shared not only by Englishmen but also by a good number of 
enlightened Indians of whom the most important were Rammohan Roy and Dwarkanath Tagore. In opposition to a large 
number of orthodox. Hindus who made a daunting representation to the Governor-General against his interference with 
their right to burn their women, Roy and his associates sent a petition supporting the proposed legislation, stating that sati 
had no religious sanction but was a growth of the middle ages, and physical force was often used in burning unwilling 
widows. On the 4th December 1829, the famous resolution was passed by which sati was made a crime of culpable homicide 
punishable with fine, imprisonment, or both (Ibid, 1998) 

Child Marriage 

The practice of child marriage was institutionalized by the Hindu society for several centuries. The most significant reason 
was the Shastric injunction that girls were to be married at a young age so that intercourse might take place with the first sign 
of puberty. ( Wagle, N.K. 1999)

8
 Therefore the debate on the right age of marriage was to focus on the interpretation of the 

Shastras and the religious duty of the parents. Ishwar Chandra Vidyasagar, the noted social reformer of the 19th century, 
devoted his untiring energy against the evils of early marriage. He strongly backed the view that child marriage was the root 
of the miseries of Indian widows. He said that if it could be checked and a limit on marriage age of Indian girls could be fixed 
through official enactments, then the condition of Indian women would improve. Another indefatigable social reformer, 
Keshabchandra Sen actively supported the women’s right for better position and earnestly fought for marriage reforms. On 
the question of child marriage, Keshabchandra voted against the custom and pointed to the Hindu scriptures, which lay 
down, “so long as a girl does not know how to respect the husband, so long as she is not acquainted with true moral 
discipline, so long the father should not think of getting her married.” Consequently Government legislation to improve the 
situation of minor girls resulted in the first Age of Consent Bill, passed in 1860, which made sexual intercourse with a girl less 
than ten years, a rape. The bill provided only negligible protection. The ideal of complete surrender was so thorough that it 
would be only the most exceptional girl who would complain. Social reformers such as M.G. Ranade, Behramji Malabari and 
Tej Bahadur Sapru, in their attempts to further rise the age of marriage, cited several cases of consummation at the age of 
ten or eleven which led to serious physical and psychological disturbance. Behramji Malabari brought the problems of 
legislation controlling the age of marriage of Hindu girls to the forefront. Malabari's newspaper Indian Spectator and the 
journal East and West were the major literary vehicles for the ‘All India Social Reform Movement’. In 1884 the publication of 
his notes on Infant Marriage and Enforced Widowhood successfully drew the attention of a wide section of the people and 
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social reformers to the glaring social evils prevalent in Hindu society. The Government in pursuance of their policy of 
neutrality and non-interference with the social and religious practices of the people was reluctant to legislate. Official British 
opinion, with some exception, opposed the legislation (Singh, 2016). The majority of the Indians favoured legislation or some 
form of deterrent action to restrict child marriages. The Indian social reformers interpreted the government's refusal to 
legislate as an indirect means of keeping the people backward.  

The All India Social Reform Conference led by M.G. Ranade supported the legislation. As a result of the ceaseless efforts of 
the reformers, in 1891, the Government passed an amendment to the existing Penal Code rising the age of consent from ten 
to twelve. The passing of the Bill constituted a definite legal support towards women's emancipation from age-old bondage. 
Reform societies like the Brahmo Samaj and the Aiya Samajand eminent families like the Tagores tried to establish a trend by 
personal example. Though the intelligentsia became aware of the evil effects of child marriage and sympathized with the 
movement, few tried to defy established social practices or to institute social changes within their family. Hence the practice 
of child marriage and early consummation continued unabated (Ibid, 1999) 

Widow Remarriage 

A widow is regarded by the Hindus as an unfortunate and inauspicious woman. From the sixth century onwards the Brahmins 
and their Shastras had rigidly prohibited widows from remanying. Manu prohibits widow remarriage, with the exception of 
those women whose marriage had not been consummated (Ibid, 1999) 

When sati was abolished by law, the oppression of then widows became more intensified. The natural consequence of the 
abolition of sati was the recognition of the right of the widow to remarriage. But in this the British were reluctant to take the 
initiative. They were inclined to treat the question of widow remarriage as a purely social matter to be decided by Hindus 
themselves. But the enlightened Hindu public opinion worked incessantly to make legislation possible in this direction, by the 
sixth decade of the nineteenth century. The movement to improve the position of widows was supported by many social 
reformers. 

Prominent among these were Pandit Vidyasagar, Keshab Chandra Sen and Maharishi Karve. Vidyasagar who hailed, like Roy, 
from  Bengal championed the cause of the widows. The main obstacle against widow remarriage, according to the orthodox 
viewpoint, was that it was not sanctioned by the Hindu lawgivers. Vidyasagar published in 1855 a pamphlet entitled 
‘Remarriage of Hindu Widows’ in which he quoted several passages from Hindu scriptures sanctioning widow remarriage and 
vehemently pleaded for legislation in its favour. The orthodox pandits condemned the pamphlet and its author. They 
maintained that the alleged permission for widow-marriage was meant for the bygone golden age in which men were good 
and women virtuous and not for the degenerate Kaliyuga with its evil men and impious women. Vidyasagar pointed out that 
even Parashara whose code was considered the most authoritative for Kaliyuga permitted widow-remarriage. M.G. Ranade, 
like Vidyasagar, attempted to convince the orthodox by quoting and interpreting the Shastras. In 1856 the government, 
despite the protests of the orthodox, passed the Widow Remarriage Act (Ibid, 1999) 

The legislation allowed widows to remarry. On their remarriage however, widows lost property rights in the estate of their 
deceased husbands. For obvious reasons, while legislation for the prevention of sati was successful, the Hindu Widow 
Remarriage Act remained ineffective for a long time. Sati could be stopped by the police but policemen could not arrange the 
remarriage of widows. Though some organizations like the Brahmo Samaj and Arya Samaj actively supported widow 
remarriage and even a 'Widow Remarriage Society' was formed to work as a marriage bureau for widows, it did not find 
social acceptance. So deep rooted was the prejudice against widow remarriage at the time that even the most vociferous 
advocates of the reform often evaded the issue, when it came to be a question of their own sons, brothers or themselves 
marrying widows. An important exception was the son of Vidyasagar who married a widow. Until 1880s local efforts for social 
reform were organized without much effect on the country as a whole. In 1884 a united social front was developed through 
the vigorous activities of Behramji Malabari, another untiring social reformer. Though he was not a Sanskrit scholar like Roy 
or Vidyasagar and nor being a Hindu, Malabari in his book Niti Vinod portrayed the sorrows of Hindu widows, with great 
fervour. His appeal was to the sentiments of all Indians, not merely to the minds of the educated class. He also addressed a 
note to the Government explaining the ineffectiveness of the Widow Remarriage Act because of the opposition of the 
orthodox and the general disabilities of widows which prevented them from taking advantage of the law, and stressing the 
need for doing something positive in the matter. Malabari devoted his life for the uplift of Indian women. In western and 
northern India, the movement became quite popular due to the vigorous support of Vishnu Shastri Pandit, the translator of 
Vidyasagar's book in Marathi, with the active backing of reformers like Ranade, K. T. Telang and Gopal Hari Deshmukh (Ibid, 
1999) 
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But the movement of western India differed from that of Vidyasagar's. While Vidyasagar sought government sanction for 
widow remarriage, Vishnu Shastri desired the sanction of the highest religious authority with jurisdiction in western India, the 
Shankaracharya of Karver and Sankeshwar. In Ahmedabad Gujarati reformers formed a Remarriage Association. In Madras 
Presidency Viresalingam Pantulu launched his crusade against enforced widowhood. The Arya Samaj of Dayanand Saraswati 
also fought against it. Sporadic and occasional marriages took place with the influences and patronage of the reformers. In 
Bengal Vidyasagar sponsored a few marriages. The Brahmo Samaj, the Arya Samaj and the Prarthana Samaj encouraged 
widows to remarry. But the movement did not gain momentum or popularity. The legislation, despite the opinion of the 
enlightened minority, was far ahead of the sentiments of the population. Widow remarriage was regarded with abhorrence. 
The ideals of devotion and sacrifice, along with the religious and social conventions, were so well entrenched among the 
widows that few could be persuaded to remarry. Recognizing these limitations, social reformers like Maharishi Karve 
concentrated their efforts in promoting education among widows (Ibid, 1999) 

Female Education 

The Indian women were illiterate and ignorant and therefore could not voice any protest against the existing social evils and 
the ill-treatment meted out to them. The reformers felt that if women were educated, most of the social evils associated with 
women could be minimized. Therefore apart from social uplift of Indian women, the other factor that attracted the reformers 
was the question of female education. The British government introduced a curriculum of studies for Indian schools based on 
the British model, with English as the medium of instruction. The first modem schools for girls in India were started by 
Christian missionaries. Because of the age-old Indian prejudice against mixed classes even for children, convents and 
protestant missions started 'zenana' schools, staffed by lady teachers to which girls alone were admitted ( Patil, 1991) 

Apart from the activities of the European missionaries, the man who zealously supported the cause of female education was 
Raja Radhakant Deb. Though he was the leader of the orthodox Hindus who strongly opposed Vidyasagar's crusade against 
enforced widowhood, yet he personally believed that to make a nation progressive, women must have to be educated. Under 
his patronage a number of girls’ schools were founded in Calcutta. On female education Radhakant Deb published a book 
written by Pandit Gourmohan Vidyalankar (Ibid, 1991) 

Apart from missionary institutions, the Bethune School of Calcutta may be said to be the first regular secular school for girls 
in India. Vidyasagar and Drinkwater Bethune who noticed the reluctance of the Hindus and Muslims to send their daughters 
to mission schools because of the Bible classes and fear of conversion started it in 1847. The school proved a great success. 
The Bethune experiment was soon copied all over India. Due to Vidyasagar's encouragement nearly thirty-five schools were 
opened in Bengal itself between November 1857 and May 1858. 

Keshabchandra Sen started the Bamabodhini Patrika and Paricharika to encourage female education and founded the 
Antopur Strishiksha Sabha for family women. He also founded a rescue home for innocent girls and orphans. In 1896, 
Maharishi Karve along with fifteen of his colleagues founded the Ananth Balikashram for the education of widows. The 
institution made slow and modest progress in the beginning. But gradually it became popular and unmarried girls were 
willing to be admitted to the school (Ibid, 1991) 

In Bombay, Pandita Ramabai, Ramabai Ranade and Francina Sorabjee were the three lady pioneers who dedicated 
themselves to the education and uplift of their sisters. Francina worked for the welfare of all the communities through 
education. Francina's chief influence was an unifyingness, which compelled love and obliterated all differences. She brought 
together children of all communities. In an age when welfare organization had not even been conceived, she did practical 
social service work in Poona and the adjoining villages.8 Ramabai Ranade worked in close collaboration with Francina. Mrs. 
Ranade actively worked for female education. She also selected for her special field the economic advancement of widows 
and destitute women. 'The Industrial Home of Service’ which she founded at Poona is a self-supporting and expanding 
organization conducted by capable women to fulfill the growing needs of the day (Kosambi, 2000) 

Pandita Ramabai was a rare genius, whose concern for her sisters was emphasized by her own sufferings. Her parents and a 
sister died of starvation in the famine of 1877, when she was twenty-four and she lost her husband in 1882. The lot of Indian 
women in general and of widows in particular thoroughly roused her and she undertook a career of social service for the 
uplift of her sisters. In 1889 she founded the ‘Sarada Sadan’ in Bombay for the education of women, particularly widows. In 
1890 ‘Sarada Sadan’was transferred to Poona because of the rising cost of living in Bombay. By the year 1900, the inmates of 
the various ‘Homes’ she was running reached the remarkable figure of 2000. Most of them were employed in educational 
and humanitarian work. The efforts of these tireless pioneers and the social reformers began to bear fruit and the old 
prejudice against female literacy was overcome in India. Gradually the upper classes were feeling that literacy was an 
accomplishment to girls. Girls' schools were opened in every city and town. The popularity of female education was on the 
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upward trend and year by year the number of girls attending schools increased. There were also encouraging signs that 
Indian girls were prepared to go for higher education and even for careers. A direct result of the spread of female education 
was the rise of literary women in India and the liberation of dancing from brothels. With the spread of education and the 
general decline in purdah, music and dancing began to be cultivated among the upper and middle classes. Consequently India 
produced some famous lady musicians and dancers (Ibid, 2000) 

The preaching of Ramakrishna Paramhamsa was quite a break from the nineteenth century efforts for social upliftment of 
women. While the reformists worked to obtain legal sanction for their cause, Paramahamsa with his simplicity directly 
appealed to humanity to sanction a revered position for women. His worship of the Goddess Kali attracted the ordinary 
masses as well as the educated elite. In all women he recognized the mother, even in the most degraded women. And his 
devotion for the mother cult led men to think and behave politely to women. The ideas of Paramahamsa were carried further 
by his famous disciple Swami Vivekananda's liberalism, humanism and refreshing boldness. According to Vivekananda Indian 
women should be emancipated from their artificial bondage to make India truly modern. But he was not enthusiastic about 
widow remarriage, child marriage and other such issues. His view of freedom was that if women were given education, they 
would themselves be competent to settle all further questions of their fate (Singh,  2016) 

In northern India another movement against social evils developed with the founding of the Arya Samaj by Swami Dayanand 
Saraswati. Dayanand Saraswati held that women were equal to men in their ability to achieve emancipation.  

They should be educated and not allowed to many before they reached eighteen. A staunch Vedantist Swamy Dayanand held 
that widows should be allowed to take other husbands and thus fulfill their role as mothers. The Arya Samaj tracts and 
newspapers frequently attacked various caste and sect rituals. Dayanand Saraswati insisted that women should be released 
from the seclusion of purdah and allowed to participate in religious and public life (Ibid,.2016) 

Prostitution 

The patronage prostitution had enjoyed from rulers and the aristocracy in ancient and medieval India ceased during the 
British Period. The British disapproval of professional prostitution in the West, the strict attitude of the later British, objection 
against loose morals, and unpopularity of the ‘nautch’ among English educated Indians, all had a salutary effect on Indian 
public opinion about prostitution. Courtesans were no more considered necessary for the adornment of courts or for public 
entertainment. 

The institution of devadasi was abolished during the British period. Dr. Muthulakshmi Reddi's Bill for prohibiting the keeping 
of paid devadasis in temples was passed into law by the Madras Legislative Council in 1927. Ten years later a bill was passed 
against the dedication of children to temples. In other provinces the problem was not as serious as in Madras and by the time 
the British left, there were no temples in India where devadasis were retained (Ibid, 2016) 

The outcome of such efforts of reformers was a distinct improvement in the status of women within the family, especially 
among the urban educated classes. However the aim of reformers was to ensure women some dignity and status within the 
family. 

They did not think of expanding women's role outside the home. Although some women began attending the first few 
sessions of the Indian National Congress, yet the beginning of women's movement, which organized itself for a share in public 
life, did not appear till the second decade of the twentieth century. A delegation of women led by Sarojini Naidu went to 
England to demand franchise for women. The Government of India Act of 1919 conferred limited franchise based on 
education and ownership of property, on the wives of men voters. The emphasis on wives as an essential qualification for 
political rights indicated the limited achievement of women's cause till that date. The political movement, which developed 
along with social reform movement in spite of the fact that it shared many common leaders like Ranade, Naoroji, Shankar 
Nair and C. Y. Chintamani, was unwilling to associate itself with the reformers’ cause. This was manifested in Tilak's 
opposition to the Age of consent Bill and his refusal to permit the National Social Conference to hold its meeting inside the 
Congress pandals. Progressive reformers found their causes obstructed by political extremists, while the latter accused the 
reformers of fondness for the alien government (Sunthankar,1993) 

The social condition of women in India was pathetic, the plight of the women, was difficult to solve, as she was burdened 
under the customs and traditions, prevailing in India, the impact of the western philosophical ideas, and education, made the 
social reformers to awaken the masses and ask for the social change in the society so that the women can live with equality 
and freedom.     
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ABSTRACT 

Indian Civilization is the conglomeration of various ethnic traditions; Years of amalgamation and change have led Indian 

civilization to have, diversity of culture religion, language, and caste groups. Indian Civilization is the conglomeration of 

various ethnic traditions; Years of amalgamation and change have led Indian civilization to have diversity of culture 

religion, language, and caste groups.
1
 The social reform movements, tried for the emancipation of these low caste people, 

before coming of these social reformers, many of the low caste people had chosen to come out from the caste system is by 

getting religious conversion, getting converted either to Christianity or to Islam, prior to these social reformers the saints 

like Kabir, Ravidas, Namdev, like wise and many other fought for the abolition of the caste system and emancipate the low 

caste from the social bondages.
2
 The other way for the untouchables was to get converted to either Islam or to Christianity, 

this was to get rid of the bondages of the humiliations of the caste system, but the conversion was not confined to the 

weaker sections, but in the medieval period too many people got converted to Islam or Christianity either by force or by 

their will. Jyotiba Phule was though born in Hindu religion in backward caste family, was earlier was not against 

Hinduism, but some encounter with the Brahminical arrogance shaped the outlook of the Jyotiba Phule towards Hinduism, 

Jyotiba Phule was insulted by Brahmin for his audacity in joining a Brahmin marriage procession.
3
 To fight against the 

Brahmanism, Phule viewed the unity among the Sudras and the Adi-Shudras is necessary Phule, Phule wanted basic 

changes in the society. Instead of fighting against the caste 

KEYWORDS: Satya Shodhaak Samaj, Neo-Buddhism, Social Awakening 

INTRODUCTION 

constitute, and fighting against the overwhelming power of the majority, the lower caste should find their own path outside 

the Brahminical fold, and form a new society, on the principles of equity and casteless, rationality and justice. Phule 

identifies that the Brahmanas, were very apprehensive regarding their social status and position, that the reason, they made 

themselves, Bhudev (God of the Earth) in his book Shetkaryanche Asuda Phule has written about this even Phule was the 

first to decode the myths, the myth of King Baliraja. By interpreting and decoding the myth, Phule wants to make the 

people aware, that how the Brahmanas have fooled the people over the years.
4
 The Brahmins did provide justice to the 

people in everyday matters, but also let them appropriate a position more dignified than that of belongings. Phule's attack 

on Brahmanism was unbending. Jyotiba Phule understood that the roots of Brahminical supremacy and privileges lies in 
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the Scriptures like the Smritis, Shastras, Puranas like Brahminical text, and these text works and the caste system were 

created to exploit the lower castes. Jyotiba Phule also interpreted sacred religious literature and attacked the Brahminical 

scriptures and Puranas, revolted against priest-craft and the caste system and launched social movement for the liberation 

of Sudras, Ati-Sudras and women.
5
 Phule realized that the hold of religious tradition and customs on the people derived 

from the wide-ranging integration of Hindu religious literature into the popular culture and oral traditions. Thus, to bring 

the awakening in the society, Jyotiba Phule started propagating his views, through various means like speaking in the 

public meeting, starting the school for the girls and for the untouchables, speaking to the people regarding the importance 

of education for eradication of the ignorance and unawareness among the people and encouraging the lower castes to 

educate their children, and to change themselves from following the evil customs, wicked predispositions and crafty 

precepts imposed on them in the name of God by Brahmin priests.
6
 Jotirao tried to unite his followers and workers, so that 

they might integrate his rational ideas and bring them into effect. It was his aim to show the government how the peasants 

and other laboring sections of society were being exploited by the upper castes. Jyotiba Phule knew very well knew that the 

upper castes, especially the Brahmins, would not easily give up their supremacy. There was no question of their expecting 

that the Brahmanas will have any mercy or willingness to give Social, economic and political rights to the peasants and 

toiling masses, as these masses had no strength and organization behind them. Soon, he decided to set up an organization to 

propagate his ideology which he named as ‘Satya Shodhak Samaj’ for that reason, Jyotiba Phule arranged a meeting on 24 

September 1873 for all his followers at Poona. In this meeting Phule made the people understand the need of the central 

institution, which will provide path for the movement. After few meetings and gatherings with the people, finally it was 

decided to awaken and enlighten the masses, and to free them, from the clutches of the Brahmanism, a new society to be 

formed named as the Satya Shodhak Samaj (Truth Seeking Society). The main objective of the Samaj  emancipated the 

Sudras, Women and Ati-Sudras.7 

The Chief Principles of Satya Sodhak Samaj Were Stated as Follows: 

 All men are the children of God, who is thus their parent. 

 As there is, no necessity of an intermediary to approach one's mother or to please one's father, there is no need of 

an intermediary such as a priest or a preceptor to enable the devotee to offer prayers to God. (Anyone accepting 

these principles qualified to be member of the Satya Sodhak Samaj. 

 To spread truth and right thinking among people, make them aware about their rights and social problems. 

 To overcome ignorance and became aware and give importance to education 

 To make diligent effort to spread education among women and children, and to educate the farmers and train them 

to make use of Science and new technology in farming, and Agricultural implementation. 

 To save Sudras and Ati-Sudras from long and sustained slavery. 

 To make the Sudras and Ati-Sudras aware of their rights. 

 To enable them to come out of influence of the Hindu texts. 

 To promote unity and brotherhood among Sudras and Ati-Sudras. 

 To fight against domination, exploitation and inequality in society.
8
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 To make an ideal society which will have faith in one god, also there should be no intermediary between man and god, 

and no distinction to be made on the basis of birth, every man to be judged by his qualities and not by caste. 

 Phule in his Satya Shodhak Samaj, invited people from all the caste, class and gender, there was no 

discrimination on basis of caste, people of various castes were members of the satya Shodhak Samaj like Mahar, 

Mang, Kunbi Maratha, Maratha, Brahmin, even Jews and Muslims were part of this Samaj. The Samaj 

emphasized on education for the people, dislodging Brahmin priests from the position they held in the religious 

field, and freeing people from the belief in astrology and idol worship. 

 Phule tried to bring all labouring classes under an umbrella organization to wage a morality-driven and 

knowledge-based struggle against falsehood. While rejecting the notions of high and low, pure and polluted, 

inhuman, aggressive and oppressive nature of Brahmanism, 'Phule preached his idea of universal brotherhood.
10

 

 By spreading education Phule want to lead society towards Cultural Revolution. One aspect of his rationalism 

can be seen in the Satya Sodhak Samaj with its primary emphasis on truth seeking. It is most significant in this 

context as truth seeking was seen as a quest guided by the individual's own reason, not by the dictates of any 

religious guru authoritative text. 

 Socio-religious contributor, Phule established the Samaj with the aim of securing social justice for the weaker sections 

of the society. He set up a number of schools and orphanages for the children and women belonging to all castes.
11

 

 Phule collected money for the establishment of schools for Mahar and Mang children. 

 He called for applications from students for scholarships and granted scholarships to ten students which was 

greatly appreciated and applauded by the non-brahmins. 

 The Samaj made serious efforts to admit a few non-brahmin poor students in engineering college in free seats. 

The Samaj set up the first schools for girls and untouchables.
12

 

 Phule collected money from contractors and surgeons and they promised to stop spending money on feasts to 

Brahmins and donated the money to the Samaj for the promotion of education. Phule next turned his attention to 

the religious aspect of the mission of his Samaj. He decided to solemnize marriage ceremonies according to rules 

and resolutions of the Samaj. The main features of the marriage ceremony are that the bride and the bridegroom 

declare their allegiance and take vows composed according to the Samaj. The guests bless the couple. The Hindu 

marriage ceremony was performed without a Brahmin priest. Regarding the marriage of widows and child 

marriages, Phule questioned and criticized so- called social reformers like M.G. Ranade, Lokahitavadi Gopalrao 

Desmukh.
13

 

 Manu treats women as Sudras or Dasas irrespective of their caste and varna. Phule was convinced that the family 

system must be reformed altogether. Phule opened orphanages for children and maternity homes for women.
14

 

 According to Phule, the performance of any religious ceremony by a Brahmin priest for a member of another 

caste, expresses in a concrete form the relations of purity between them which makeup the basis for Hindi 

religious hierarchy. It is the Brahmin priest alone who in his ritual purity has the power to mediate between the 

human world and that of the high gods, and so it is he who controls the entre of Divine power in the world. For 
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this reason, Phule felt that the employment of Brahmin priests negated the very principle upon which he hoped a 

community of the lower castes would be based. Samaj actively encouraged marriages without Brahmin priests. 

Thus, the Samaj assumed a vital role as the ideological conscience of those who identified themselves with the 

lower castes, 

 Whether they belonged to the Samaj or to one of the numerous other groups working for the uplift of the lower 

castes. The Samaj supported the Arya Samaj in its social activities.
15

 

 Economic Contribution Under the leadership of Narayana Meghaji and Lokande, the Indian labour movement 

valiantly fought for the amelioration of the lot of the millhands. The Indian labour movement in its early stage 

was to some extent an offshoot of the Samaj. The Samaj voiced the grievances of both the peasants and the mill 

hands. The whole movement laid a certain emphasis on economic between betterment and social justice and also 

aimed to stop exploitation through religious rituals and social customs. Din Bandhu Sarvajanik Sabha was 

established in May 1884 by Krishnarao Bhalekar with the help of Jotirao. They met every Sunday to discuss 

social problems, and non-brahmin leaders addressed the meeting at Dr. Sadoba Gavadi's residence. 

 The Samaj also collected money and sent it to Ahmadabad flood victims. 

 Literacy Contribution Phule wrote many books on social problems on behalf of the Satya Shodhak Samaj. The 

Samaj organized essay-writing and elocution competitions on social problems and distributed prizes to promote 

awareness on these issues among the weaker sections. 

 The Samaj worked for the spread of education with the help of journals like Satya Dipika, Subodha Patrika and 

Dyana Prakash. 

 While reviewing the work undertaken by the Samaj, Vividhadnyan Vistar praised its role and it activities in 

different fields. 

 Jotirao wrote many articles in the Din Bandhu on a variety of subjects, and then his lieutenants propagated those 

subjects in their villages and towns. 

 Deenbandhu the mouthpiece of Satya Shodhak Samaj played an important role in Satya Shodhak Samaj 

movements.
16

 

Dr. B.R. Ambedkar's views on Hindu Religion and Neo-Buddhism is well known. Dr. B.R. Ambedkar born in lowest 

strata of Indian society and had faced social ostracism and degrading treatment  very early in his life made him conscious 

of the inequality imposed on weaker sections by upper caste Hindus in the name of religion. 

 Dr. B.R. Ambedkar asserted that discrimination was a byproduct of the caste system; hence the system had to be 

done away with. He noted with pain that inequality and hatred were the main doctrines of Brahmanism and the 

suppression of lower sections was carried out without remorse by the Brahmins, as then bounden duty. In every 

sphere, it was the Brahmins who enjoyed privileges like education, acquiring property and holding high posts in 

government services while the poor, downtrodden and the most oppressed classes of the so-called untouchables 

were denied every basic facility and accepted it as their inescapable fate. Dr Ambedkar that a religion which 

discriminates between its followers, is and treats millions of adherents worse than dogs and criminals, and inflicts 
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upon them insufferable disabilities, is no religion at all. Religion is not the appellation for such an unjust order. 

 The most frequently quoted line from Ambedkar is 'in his [Buddha's] opinion, nothing was infallible and nothing 

could be final. Everything must be open to re- examination and re-consideration whenever grounds for re-

examination and re- consideration arise and believe only in those doctrines which you have scrutinized and of 

which you are totally convinced. 

 According to Dr. B.R. Ambedkar, man cannot live by read alone. He wants self-respect which is denied under 

Hinduism. Untouchables have discovered that conversion helps them as they will no longer be subjected to 

atrocities. Conversion to other religions enables the untouchables to gain dignity and self- respect 

 While addressing a mass crowd at the All-Bombay District Mahar Conference in May 30-31, 1956 headed by 

B.S. Venkatrao, Dr. B.R. Ambedkar questioned his people about their religious life, and put forth his 

understanding of caste and conversion. 

 Dr. B.R. Ambedkar prescribed 22 vows to his followers during the historic religious conversion to Buddhism on 

15 October 1956 at Deeksha Bhoomi, Nagpur. 

 These vows could liberate converts from superstitions, wasteful and meaningless rituals, which had led to 

pauperization of masses and enrichment of upper castes of Hindus. Many Dalits employ the term "Ambedkarite 

Buddhism" to design the Buddhist movement, which started with Dr. Babasaheb Ambedkar's conversion and 

many converted people called themselves as 'Nava- Bauddha' i.e., New Buddhists. 

 Socio-Religious contribution it may be relevant to consider as to what has been the impact of Buddhism on its 

new adherents, the people who responded to the clarion call given by Dr. B.R. Ambedkar when he embraced 

Buddhism. They have got rid of their inferiority complex. They have a fresh sense of identity and a newly 

acquired confidence. What is more, the youth them have shed the old superstitions that had crammed their 

existence and have adopted a more rational view of life; and there is a new cultural and social renaissance which 

has transformed Buddhist youth. They no longer believe in pre-ordained fate or in any of the ancient rituals. They 

believe that only hard work, education and a rational approach can bring progress. Compared to high caste Hindu 

youth, their attitude seems to be firm, progressive and scientific. 

 They follow different (different from Hinduism) rituals at the events of birth, marriage and death, have different 

prayers and Viharas, rather than Temples. That this difference, for them, is an indication of them not being 

Hindus. They assert that as Buddhist they have arrived at a separate identity. For in Hinduism they had no 

identity; now as Buddhists they look upon themselves with self- respect feel confident and capable of self-

enhancement. They feel that conversion to Buddhism means the total rejection of Hinduism and the caste system. 

 Economic contribution - As far as the economic status is concerned; there is a change among the newly educated 

Buddhists. By and large, they have remained economically at the same level at which they were before 

conversion. But the radical transition from blind faith to rationalism has given rise to tremendous hunger for 

education and knowledge among the Buddhist youth. This holds the key to their economic progress and has 

resulted in some betterment.
17
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 Political contribution - The Republic Party of India (RPI) was founded by Dr. B.R. Ambedkar in 1955, on the 

principles of liberty, equality, and fraternity. Dr. B.R. Ambedkar aimed to unify different untouchable 

communities in a politically powerful group. This aim was never accomplished. With the help of the All India 

Backward and Minority Committee's Employees Federation (BAMCEF) Kanshi Ram hoped together and unite 

the scheduled castes and tribes and other backward classes and the religious minorities.
18

 The BAMCERF is voice 

heard and to make the indigenous people revolt against the 'Aryan' invaders to fight Brahmanism, and defend the 

explained masses. Hindus nationalists from the RSS and the BJP are the targets of much criticism and all 

arguments revolve around the terror of the upper castes. The Dalit movement was launched in April 1972 at 

Bombay with a manifesto to combat the growing atrocities against the scheduled castes in the rural areas. The 

most fundamental factor responsible for the rise of the Dalit Panther movement was the repression and terror 

under which the oppressed scheduled castes continued to live in the rural areas. It has become the hallmark of the 

Bahujan leadership in Indian polity also as it has established itself as a national political party. A major section of 

the Bahujan leadership led by the BSP has propounded a new identity for the weaker sections and that is the 

Bahujan which of course is inclusive of the lower strata of the OBCs, and the Muslims which no doubt are poor 

and laboring masses. It has repeatedly avowed that caste, as a form of descent-based discrimination, falls within 

the definition of racial Discrimination under Article-15(1), of the international convention on the elimination of 

all forms of racial discrimination. The Literary Contribution Most of the Dalit writers belong to the neo-Buddhist 

community. Young writers like Daya Pawar, Shankar Rao Kharat, Keshav Meshram, Yeshwanth Manohar, Hira 

Bansode, Kumud Pawde and Namdeo Dhasal protested against oppression by the superior castes in their writings. 

In all their writings, in varying degrees of explicitness, there runs sentiment of revolt against the forces of 

oppression, and assertion of the right to a decent and dignified life. Various magazines and journals are being 

published by Neo-Buddhists like Dhammamegha, Buddhayana Yuga, Udbodhana, The Bahujan Voice, and 

Mulnivasi Times'.
19

 

Both the social reformers, new that the religion is the essence of every being, and if that religion, is stagnant, 

suppressive, Non-Humanistic and immersed in evil practices will not liberate the individual and at large the society, the 

religion is to be based on rationality thus both the Sarvajanik Satya Dharma as well as the Neo- Buddhism (Nav- 

Baudhayana) believed in rationality, and discarded the evil and traditional religion, this was in order to make a awakened 

society. 
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ABSTRACT 
The article describes a positive activity intervention designed by authors. The controlled trial started with a random assignment of academic professionals (fifty percent females) in one treatment and one control group. The Temporal Satisfaction with Life Scale and The Helping Attitude Scales were employed as pre test and post test

measures of happiness and helping attitude. The results of a post test analysis of fifty days intervention showed that the 
Lechnique was successful in augmenting the level of happiness and helping attitude of subjects. The controlled irial illustrated in this article is an extension of the study reported carlier (Bhardwaj & Raravikar, 2015). A major modification in delivering the intervention is done by giving subjects a choice to select activities of their interest. The 
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Positive Activity Interventions (PPls)' is a conducting this study, subjects were asked to choose any 
activities of their interest and follow one activity a day 

scientific answer given by positive psychologists to an 

age old question 'what will make people happy?" One during intervention period in a sequence they like. If 
such intervention named as 'Intentional Enrichment subjects choose fewer activities, they were asked to 

repeat them during the intervention period. Secondly, 
Technique' is designed by the authors of this article. The 

technique attempts to provide tailored positive 
experiences that would increase level of happiness. In her 

research, Dr. Isen (lsen, 1987) has found that people were 

another variable of concern that is highly corelated with 
happiness i. c. helping attitude, is included in study to test 

the simultaneous augment in happiness and prosocial 
more prone to help others while in a positive state. So the 

authors of the study suggest that the elevated happiness 
will be followed by the elevated helping attitude. 

attitude. 

Intentional Enrichment Technique 

According to Lyubomirsky and colleagues, fifty 
The key objective of this study is to replicate the 

findings of earlier research done by the authors; but with 
percent of a person's happiness is influenced by genetics 

and another ten percent is determined by circumstances. 

improved experimental conditions. These improved It still gives forty percent chances to increase happiness 
conditions would be helpful in authenticating the 

effectiveness of the 'Intentional Enrichment Technique'. 
by intentional activities. "Intentional Enrichment 

The improvement is done in two ways. First modification 

is done in delivering activities. in the earlier study, 

technique" suggests such activities. The technique is 

based on Fordyce's 14 Happiness Fundamentals (1977, 

1983) 
subjects were asked to do one activity per day and The Intentional Enrichment is divided into tive 

complete all the activities in a particular sequence. While components-

Assistant Professor M. V. P's ASC Coliege, Ozar (Mig) 
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1. Enrichment of the Self

2. Enrichment of Thoughts

3. Enrichment of Relationships

4. Enrichment of the Work

5. Enrichment of society

Pre-conditions of Enrichment

1. Individual should motivated to take responsibility 

of own happiness

2. Individual should put active efforts in boosting 

own happiness

3. The target should not be of evading pain but of 

offsetting its effects

Intentional Enrichment

The model is based on Fordyce's 14 Happiness Fundamentals (1977, 1983)

Significance and Implementation

Enrichment of the Self

The first focus of the effort is 'improvement in self'. 

It involves cleaning off negativities of mind and charging 

it positively, developing good habits and attaining ones 

potential.

Activities

1. Smiling frequently

2. Possession List

3. Giving small gifts

4. Smiling at stranger

5. Ventilate poisonous thoughts

6. Humorous literature

7. SWOT Analysis

8. Accepting the self

9. Setting Goals

10. Follow greatest passions

Enrichment of Thoughts

The principle of 'we feel the way we think' can be 

used to enrich our thoughts. Albert Ellis has proved the 

effectiveness of this principle in his psychotherapy.

Activities

1. Understanding “We feel the way we think”

2. Learning Albert Ellis's ABC

3. Re-analysing sad stories

4. Re-assessing negative life event
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5. Recalling positive moments

6. Positive monologue

7. Auto suggestions

8. Comparing downwards

9. Positive wall paper

10. Savouring

Enrichment of Relationships

The enrichment of relationship would definitely 

contribute in increasing happiness as it will gratify our 

need to love and to belong.

Activities

1. Gratefulness chits

2. Appreciating others

3. Creating a love account

4. Saying please and sorry

5. Forgiveness chits

6. Walking in others' shoe

7. Focusing on others' good qualities

8. Capitalizing on special events

9. Writing to forgotten friends

10. Helping

Enrichment of the Work

Mostly, our day time is filled by our job. Its 

enrichment will justly give a way to richer life.

Activities

1. Using a decision tree

2. Searching for a bigger meaning in work

3. Making a list of what work gives you

4. Doing your best

5. Congratulating oneself

6. Decorating work setting

7. Using commuting time optimally

8. Valuing the journey towards work related goals

9. Developing Intrinsic motivation

10. Mentoring

Enrichment of society

We own a great credit to people and environment. 

So giving back is emotionally very rewarding.

 Activities

1. Searching a greater meaning in life

2. Spreading a smile

3. Sharing an inspiring story

4. Planting a tree

5. Sending plastic for reuse

6. Volunteering

7. Working on a cause

8. Lending an ear

9. Lending a book

10. Sharing your enrichment

Review of Literature -

The pursuit of enhancing well-being and lessening 

the pain has piloted a large amount research in the area of 

Positive Psychology that resulted in various successful 

'Positive psychology Interventions (PPIs)'. Such 

interventions are designed to add positivity in people's 

life and to help them to cope with the negativities 

(Seligman, Rashid, & Parks, 2006). Sin & Lyubomirsky 

(2009) defined PPIs as “treatment methods or intentional 

activities aimed at cultivating positive feelings, positive 

behaviours, or positive cognitions”. Intentional activities 

are committed and effortful acts people choose to engage 

in. These activities can be behavioural, cognitive or 

motivational. According to Parks and Biswas-Diener 

(2013), the activities must meet the following conditions 

to be called a PPI: they should be dealing with a “positive 

psychology construct” and should have a research 

supporting their usefulness.

The augmented happiness can boost helping too. 

Two research studies of Isen and Levin (1972) proved 

that spirit of helping others increases with heightened 

levels of happiness. In the first study, fifty two males were 

randomly divided in experimental condition of 'feeling 

 

The first research based PPI was developed by Dr. 

Michael Fordyce. In 1977, he published seminal 

experiment crafted to increase happiness. By using the 

known characteristics of happy people as a base, he 

developed a program of happiness-increase (i.e. 14 

Fundamentals for Happiness). The research established 

that individuals could be taught to increase their 

happiness dramatically (an average of 25 percent) by 

giving appropriate training. In 1983, Dr. Fordyce 

successfully replicated and refined his early research by 

conducting four consecutive studies. The findings of 

these seven studies carried out during these two 

experiments specify that the program has a significant, 

long lasting effect on the happiness of subjects.
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good' and a neutral condition. After distributing cookies 

to experimental group only, both the groups were further 

divide into 'help' and 'hinder' conditions.  The results 

showed that students receiving cookies were geared up 

more to volunteering than the students receiving no 

cookies. (t= 1.96).

Considering the positive correlationship between 

happiness and helping attitude and findings reported by 

Isen and Levin (1972), the authors of this study predicted 

that the elevated level of happiness would simultaneously 

lead to increase in helping attitude.

Statement of the problem -

To test the effectiveness of 'Intentional Enrichment 

Technique' in enhancing subjective well-being and 

helping attitude of college teachers

Objectives -

1. To test the effectiveness of 'Intentional Enrichment 

Technique' in increasing subjective well-being 

2. To test the simultaneous enhancement in happiness 

and helping attitude

Hypotheses -

1. The level of subjective wellbeing will be higher in 

experimental group after the intervention 

2. The level of helping attitude will be higher in 

experimental group after the intervention

Method

Design and Participants

A convenient sample of 100 college teachers 

(Females=50%) ageing between 30-55 (Mean 

age=42.81, SD=7.28) from L. V. H. College, Nashik, 

Maharashtra and M. V. P.'s Arts, Science and Commerce 

College, Ozar MIG, Maharashtra participated as subjects.

Procedure

Following the random assignments to a control 

group and an experimental group, teachers were assessed 

for their baseline level of subjective well-being and 

helping attitude.

The intervention viz. Intentional Enrichment 

Technique was introduced to the treatment group only. 

Subjects were asked to choose the activities of their 

interest.

If they selected fewer activities, they were asked to 

repeat those activities till the end of the intervention. The 

control group was following their usual daily routine. 

After fifty days of intervention, scores on measures of 

subjective well-being and Helping Attitude were 

obtained for post-test comparison.

Materials

The Temporal Satisfaction with Life Scale: The 

self report inventory of fifteen items is devised by Pavot, 

Diener, & Suh (1998) that intends to measure the level of 

life satisfaction of the respondents. The test has high test-

retest reliability of 0.83 and Convergent validity of 0.74.

The Helping Attitude Scale: The self report 

inventory of fifteen items is devised by Nickell (1998) 

that intends to measure the level of helping attitude. The 

test test-retest reliability of the test is quiet higher (0.84).

Results

ANOVA is done to know whether the control 

group and treatment group differ in subjective well-being 

and Helping Attitude after intervention. The calculated 

value of 'Fx' of 0.02 (df= 2, 98) for TSWLS is found 

insignificant at both the 0.01 (critical value = 3.95) and 

0.05 (critical value= 6.92) levels. It elucidates that the 

two groups did not differ at pre-test. 

At the same time, the calculated value of 'Fy' of 

11.89 (df= 2, 98) for TSWLS is found significant at both 

the 0.01 and 0.05 levels. It clarifies that the groups were 

significantly different in life satisfaction after the 

intervention. In short, the control and treatment group 

were not different in their level of subjective well-being 

in the beginning of experiment. But they were 

significantly different at the time of post-test.

The calculated value of 'Fx' of 0.03 (df= 2, 98) for 

THAS is found insignificant at both the 0.01 (critical 

value = 3.95) and 0.05 (critical value= 6.92) levels. It 

shows that the groups did not differ in their helping 

attitude at the time of pre-test.

However, the calculated value of 'Fy' (5.8) for 

THAS is found significant at both the 0.01 and 0.05 levels 

clarifying that groups differ in their level of helping 

attitude at the time of post test.

In brief, the control and treatment group were not 

different in their level of Helping Attitude in the 

beginning of experiment. But they were significantly 

different at the time of post-test.
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The 't' test was done after considering the 

significance of 'Fy' to further analysis the differences 

between means of pre-tests and post-tests.

Measure

 

F

 

ratio

 

(df= 2, 98)

 

Fx (Pre-test)

 

Fy

 

(post-

 

test)

TSWLS

 

0.02

 

11.89**

 

THAS 0.03 5.8*

Measure Groups Pre-Test Post- Test Calculated 
Value of  'z'

Mean
 

SD
 

Mean
 

SD

TSWLS Control Group
 

71.68
 

8.002
 

71.85
 

8.1 0.1

Experimental Group

 

71.68

 

8.32

 

77.95

 

6.99 4.098**

THAS Control Group 75.87 7.65 75.87 7.65 0

Experimental Group 76.14 7.7 80.3 7.7 2.70**

SHODH SARITA

*Significance at 0.05 level; ** Significance at 0.01 level

TSWLS: Temporal satisfaction with life Scale

THAS: The Helping Attitude Scale

The results of 't' test confirms our first hypothesis. 

As expected we found a statistically significant 

difference between the means of pre-test (M =71.68, SD 

= 8.32) and post-tests (M=77.95, SD= 6.99) of treatment 

group. The value of standard sigma scores (z= 4.098) 

exceeds the critical value of 2.37 at 0.01 levels. But no 

statistically significant difference was found between the 

means of pre-test (M=71.68, SD= 8.002) and post-test 

(M=71.85, SD=8.1) of control group as the value of 

standard sigma scores (z= 0.1) does not exceed the 

critical value of Z scores.  Hence, the first hypothesis can 

be accepted at 0.01 levels.

Like Subjective well-being, the teachers of 

experimental group showed increase in Helping Attitude 

also. As expected we found a statistically significant 

difference between the means of pre-test (M =76.14, SD 

= 7.7) and post-tests (M=80.3, SD= 7.7) of treatment 

group. The value of standard sigma scores (z= 2.70) 

exceeds the critical value 2.37 at 0.01 level. But no 

significant difference was found between the means of 

pre-test (M=75.87, SD= 7.65) and post-test (M=75.87, 

SD=7.65) of control group as the value of standard sigma 

scores (z= 0) does not exceed the critical value of Z 

scores. Therefore, the second hypothesis can be accepted 

at 0.01 levels.

Discussion

A positive psychology intervention was designed 

by the authors while drawing on the research of Dr. 

Michale Fordyce (1977, 1983). The effectiveness of 

intervention was successfully verified in earlier study 

** Significance at 0.01 levels
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(Bhardwaj and Raravikar, 2015). But getting positive 

results in a single experiment may not justify the 

effectiveness of Intentional Enrichment Technique. Also, 

authors found it necessary to modify the way of 

delivering intervention. According to Lyubomirsky et al. 

(2005), 'person-activity fit' may prove an important 

contributor in the success of intervention. So the present 

experiment was conducted by considering the 'person-

activity fit' that was missing in earlier study.

The first hypothesis is confirmed and well 

supported by 

The second hypothesis is also confirmed and well 

supported by the classical experiment of Isen and Levin 

(1972). In the first study of the experiment, fifty two male 

students were divided randomly to two conditions i.e. 

feeling good by receiving cookies and neutral. The more 

number of students in a feeling good condition were 

ready to serve as a research confederate as compared to 

the students from neutral condition. In the second study 

of the experiment (N=41), the subjects receiving money 

unexpectedly, were more inclined to help strangers to 

gather the papers dropped down by them.

Conclusion

he accomplishment of Intentional Enrichment 

Technique in augmenting happiness and helping attitude 

is convincing.
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