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Abstract  Elephants (Elephas maximus) are keystone 
species in forest ecosystems and hold cultural significance 
in Kerala. This study aims to compare the behavioural 
patterns of 20 wild and 10 domesticated elephants in the 
Palakkad district, focusing on foraging behaviour, food 
preferences, stress levels, and overall activity budgets. 
Data were collected over six months using focal sampling 
and scan sampling techniques. Stress levels were assessed 
through behavioural indicators such as stereotypic 
movements, aggression, and social interactions. Results 
revealed significant behavioural differences. Wild 
elephants allocated approximately 65% of their active time 
to foraging, while domesticated elephants spent only 30%, 
relying primarily on human-provided food. Wild elephants 
exhibited a diverse diet comprising over 40 plant species, 
whereas domesticated elephants had a restricted diet of 
cultivated fodder, supplemented with fruits and rice. 
Stress-related behaviours, including head-bobbing, 
swaying, and vocal distress calls, were observed in 70% of 
domesticated elephants but were absent in wild individuals. 
Social interactions were more dynamic among wild 
elephants, with frequent bonding behaviours such as trunk 
intertwining and cooperative foraging. In contrast, 
domesticated elephants displayed limited social 
engagement due to isolation or controlled interactions. 
Statistical analysis confirmed significant differences (p < 
0.05) in foraging time, social behaviour, and stress levels 
between the groups. These findings underscore the 
profound impact of captivity on elephant behaviour, 
emphasizing the need for improved management strategies, 

enriched environments, and social opportunities for 
domesticated elephants. Conservation efforts should 
prioritize habitat protection to sustain the natural 
behaviours of wild populations. Further research 
incorporating physiological stress markers and larger 
sample sizes is recommended to deepen our understanding 
of domestication's long-term effects on elephant 
well-being. 

Keywords  Behavioral Ecology, Ethnographic 
Research, Stress Responses, Cognitive Abilities, 
Environmental Adaptations 

1. Introduction
Elephants (Elephas maximus indicus), the largest 

terrestrial mammals in India, are culturally and 
ecologically significant. They are classified as endangered 
by the International Union for Conservation of Nature 
(IUCN) due to habitat loss, fragmentation and increasing 
human-wildlife conflict [1]. In India, elephants are found 
in both wild and domesticated settings, exhibiting distinct 
behavioural patterns influenced by their environment, 
human interactions, and resource availability [2]. 

The behaviour of wild elephants is shaped by ecological 
factors such as availability of food, water and social 
structures within herds [3]. They exhibit complex social 
behaviours, including matriarchal leadership, coordinated 
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group movement and strong intergenerational bonds [4]. 
Domesticated elephants, subjected to human intervention, 
often experience behavioural constraints. Limited 
movement, isolation from conspecifics and 
training-induced stress result in deviations from their 
natural behaviours [5]. This study aims to provide a 
comparative analysis of the behavioural aspects of wild 
and domesticated elephants in Palakkad District. Key areas 
of focus include: 
● Social Behaviour: Herd dynamics in wild elephants 

versus solitary tendencies in captive counterparts. 
● Feeding Patterns: Differences in foraging strategies 

and diets. 
● Stress Responses: Indicators of psychological 

well-being, such as stereotypy and aggression. 

2. Literature Review 
The comparative study of wild and domesticated 

elephants' behavioural aspects has garnered attention in 
recent years due to their contrasting lifestyles, which result 
in significant behavioural adaptations. This section reviews 
existing literature on elephant behaviour, focusing on 
social dynamics, feeding patterns, stress responses and 
habitat utilization in both wild and captive contexts. 

2.1. Behavioural Ecology of Wild Elephants 

Wild elephants are integral to forest ecosystems, with 
behaviours shaped by their ecological needs. Sukumar [6] 
provided a comprehensive analysis of the social and 
ecological behaviours of wild Asian elephants (Elephas 
maximus), emphasizing their matriarchal herds, 
cooperative parenting and migration patterns influenced by 
seasonal changes. Vidya et al. [7] highlighted the 
complexity of their social structures, including bonding, 
hierarchical interactions, and collective defence 
mechanisms. 

Nagarajan Baskaran [8] studied elephants in the Nilgiri 
Biosphere Reserve, which includes parts of Palakkad 
District. Their research demonstrated the importance of 
habitat connectivity in maintaining natural behaviours such 
as long-distance migrations and access to diverse forage 
types. 

2.2. Behavioural Alterations of Domesticated Elephants 

Domesticated elephants in Kerala are predominantly 
employed in cultural and religious activities, requiring 
extensive human interaction. Thitaram [9] assessed the 
welfare of captive elephants and reported significant 
behavioural modifications due to restricted mobility, 
isolation from conspecifics and training methods. Captive 
elephants often exhibit stress-related behaviours, including 
stereotypy and aggression, which are uncommon in their 
wild counterparts. Sreedhar Vijayakrishnan et al. [10] 

examined the cultural significance and management 
practices of captive elephants in Kerala, highlighting the 
challenges of maintaining natural behaviours in a 
controlled environment. The study emphasized the need 
for welfare reforms to enhance the psychological 
well-being of these elephants. 

2.3. Comparative Behavioural Studies 

Comparative studies of wild and domesticated elephants 
reveal stark differences in social interactions and 
adaptability. Poole [11] explored male elephant behaviours 
during musth, noting significant alterations in dominance 
and mating behaviours among domesticated males due to 
captivity-induced stress. A review by Kannan Govindraj 
[12] underscored the importance of providing semi-natural 
conditions for domesticated elephants to promote natural 
behaviours. The author advocated for group housing and 
enrichment programs to mitigate behavioural stress. 

2.4. Human-Elephant Interactions 

Human-elephant interactions in Palakkad District 
involve both conservation and conflict. Singh et al. [13] 
examined the impacts of human activities on elephant 
behaviour, revealing how habitat fragmentation and human 
presence alter foraging and migration patterns. These 
interactions are particularly pronounced in domesticated 
settings, where mahouts play a critical role in shaping 
elephant behaviour [14]. 

2.5. Knowledge Gaps 

While extensive studies exist on wild and domesticated 
elephant behaviour [15], limited research focuses on the 
direct comparison of these two groups in specific 
geographic contexts like Palakkad District. Understanding 
the behavioural adaptations and stress responses in 
domesticated elephants requires further investigation to 
develop improved management and conservation 
strategies. 

3. Study Design: Sample Sizes, 
Observation Periods, Selection 
Criteria, Study Parameters and 
Tools Used 

1. Sample Sizes 

The rationale and selected sample size of wild elephants 
and domesticated elephants in Palakkad District is given in 
Table 1 and also the patterns of observation and 
observational duration and frequency are given in Table 2. 
The observation study locations of domesticated elephants 
and habitats of wild elephants in Palakkad District are 
given in Table 3. 
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2. Observation Periods 

● Total Study Duration: 6 months 
● Observation Time Per Elephant: ~300 hours (50 

hours/month) 
● Ensures seasonal variations are accounted for (e.g., 

dry vs. wet season). 

3. Selection Criteria for Study Locations 
4. Selection Criteria for Individual Elephants 

Wild Elephants (N = 20) 

 Sub-adult or adult males & females (≥10 years old) 
 Must belong to known herds or identifiable solitary 

bulls 
 Observed within a consistent home range for at 

least 6 months prior 
 No recent human injuries or captivity-related 

history 

Domesticated Elephants (N = 10) 

 Age 15+ years (To avoid influence of juvenile 
behaviours) 

 Must have been in captivity for at least 5 years 
 Representative of different management styles: 

○ Temple Elephants (N = 5) (Regular participation 
in religious events) 

○ Privately-Owned Elephants (N = 3) (Less 
frequent use in festivals) 

○ Forest Camp Elephants (N = 2) (Managed under 
semi-wild conditions) 

 Not undergoing recent medical treatments or musth at 
the time of the study 

5. Behavioural Parameters Studied 

i) Social Behaviour: 
○ Group composition, interactions and dominance 

hierarchy (wild elephants). 
○ Frequency and nature of human interactions, 

socialization opportunities and isolation effects 
(domesticated elephants). 

ii) Feeding Patterns: 
○ Diet composition, foraging time, and feeding 

strategies in wild elephants. 
○ Dependence on human-provided food and 

variations in feeding behaviour among 
domesticated elephants. 

iii) Stress Indicators: 
○ For wild elephants: Stress-related behaviours 

such as avoidance, aggression, and changes in 
activity patterns in response to human presence. 

○ For domesticated elephants: Stereotypy, 
aggression, and other stress-related behaviours 
were assessed through direct observation and 
mahout feedback. 

iv) Habitat Use: 
○ For wild elephants: Habitat preference, 

migration routes, and seasonal movement 
patterns. 

○ For domesticated elephants: Space utilization in 
enclosures or work areas. 

Table 1.  Sample Size 

Category Sample Size (N) Rationale 

Wild Elephants 20 Represents diverse individuals across different herds 

Domesticated Elephants 10 Selected from temples, private ownership and forest camps 

Total Sample 30 Balances feasibility and statistical significance 

Table 2.  Observation Periods 

Observation Type Duration Frequency 

Behavioural Observations 6 months 6-hour daily monitoring (morning & evening) 

Foraging & Dietary Studies 3 months Biweekly (twice per week) 

Stress Hormone (Cortisol) Analysis 3 sampling periods Monthly collection (saliva or faeces) 

Table 3.  Study Locations 

Habitat Type Locations in Palakkad Criteria for Selection 

Wild Elephant Habitat Silent Valley National Park, 
Parambikulam Tiger Reserve 

● Presence of stable elephant populations  
● Minimal Human Disturbance 
● Availability of natural foraging grounds 

Domesticated Elephant 
Sites 

See Vadakkunnathan Temple, Kalpathy 
Vishwanatha Swamy Temple, Private 
Elephant Campts 

● Housing at temples, religious institutions or private facilities 
● Frequent public interactions (e.g., festivals) 
● Variation in management practices (some better welfare, 

others with restrictive conditions) 
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6. Data Collection Tools 

 Field Observations: Binoculars, GPS devices and 
field notebooks were used for recording 
observations. 

 Interviews and Surveys: Structured interviews with 
mahouts, temple authorities and forest officials 
provided contextual insights. 

 Behavioural Scoring: Ethograms were developed 
to systematically record specific behaviours. 

 Video and Photographic Documentation: Recorded 
key behaviours for detailed analysis. 

4. Results and Findings 
A. Social Behaviour 

The social behavioural patterns observed in the study of 
both wild elephants and domesticated elephants in 
Palakkad District are given in Table 4. 

Analysis & Key Findings 

1. Social Structure & Bonding 

○ Wild elephants exhibit strong social cohesion, with 
complex relationships and cooperative behaviours. 

○ Domesticated elephants, being largely isolated, 
show weaker social bonds, primarily interacting 
with humans rather than fellow elephants. 

2. Communication & Interaction 

○ Wild elephants engage in diverse vocalizations, 
infrasound communication, and tactile interactions 
to maintain group coordination. 

○ Domesticated elephants rely on human commands, 
leading to reduced natural communication with 
other elephants. 

3. Stress & Well-being 

○ Wild elephants show low levels of stress 
behaviours, benefiting from social support and 
freedom of movement. 

○ Domesticated elephants exhibit high levels of 
stress-related behaviours such as swaying, head 
bobbing, and aggression, indicating psychological 
distress. 

4. Reproduction & Natural Behaviours 

○ Wild elephants follow natural mating and 
caregiving patterns, ensuring proper calf 
development within herds. 

○ Domesticated elephants often have controlled or 
restricted mating, affecting their reproductive 
health and social behaviour. 

5. Impact of Captivity on Social Behaviours. 

○ Captivity alters social structures, limits interaction, 
and induces stress behaviours, leading to a 
drastically different social dynamic compared to 
wild elephants. 

Table 4.  Comparative Table of Social Behaviour of Wild Vs Domesticated Elephants 

Social Behaviour of Wild Vs Domesticated Elephants 

Social Behaviour Parameters Wild Elephants Domesticated Elephants 

Group Structure Live in large matriarchal herds (8 to 20 individuals) Mostly solitary or kept in small controlled groups 

Social Bonding Strong social bonds; frequent touching, trunk 
intertwining and vocal communication 

Limited bonding; interactions mostly with 
mahouts, rare interactions with other elephants 

Leadership & Hierarchy Clear dominance hierarchy led by an experience 
matriarch 

Mahout controlled; natural hierarchy is supressed 

Foraging Behaviour Cooperative foraging; individuals share food sources 
and protect calves while grazing 

Individual feeding; dependent on human 
provided food 

Communication  Uses vocalizations, infrasound, body language and 
touch for coordination and alarm calls 

Limited vocalizations; mahout commands dictate 
behaviour 

Play Behaviour Frequent play among calves and sub-adults; mock 
fights, chasing and water play 

Rare due to isolation; occasional play in some 
well managed elephant camps 

Conflict Resolution Natural conflict resolution trough displays of 
submission or displacement 

N natural resolution; aggression may be managed 
through human intervention 

Mating & Reproduction Mating occurs naturally within the herd Controlled breeding or restricted mating 
opportunities 

Stress Related Behaviours Minimal stress behaviours; relaxed postures and natural 
activity 

High occurrence of stereotypic behaviours (e.g., 
swaying, trunk biting) due to confinement 

Response to Threats Coordinated herd defence; collective response to 
predators or disturbances 

No collective response; relies on mahouts for 
safety 

Sleep & Resting Patterns Sleeps in groups in open areas; maintains vigilance Often chained at night; restricted movement 
impacts rest patterns 
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According to Friedman’s Test, the test statistics is 94.45 
and p-value is 2.23 x 10-15 (highly significant). Since the 
p-value is extremely low (p < 0.05), we can conclude that 
there is a statistically significant difference in the social 
behaviour patterns between wild and domesticated 
elephants. Wild elephants show higher levels of group 
cohesion, bonding, communication, and play behaviour 
compared to domesticated ones, whereas domesticated 
elephants exhibit higher stress indicators and limited social 
interaction due to isolation and captivity constraints. 

Figure 1 visually illustrates these differences, showing 
that wild elephants consistently score higher in social 
behaviour aspects, whereas stress indicators are more 
pronounced in domesticated elephants. 

B. Feeding Patterns 

The feeding parameters considered for the observational 
study of wild and domesticated elephants in Palakkad 
District are given in Table 5. 

Analysis of Feeding Patterns 

1. Dietary Diversity & Nutritional Intake 

○ Wild elephants consume a diverse diet, allowing 
them to obtain balanced nutrients. 

○ Domesticated elephants depend on 
human-controlled diets, which may lack fiber 
and natural plant compounds. 

 

Figure 1.  Social Behaviour of Wild and Domesticated Elephants 

Table 5.  Comparative Table of Feeding Patterns in Wild and Domesticated Elephants 

Feeding Patterns in Wild and Domesticated Elephants 

Feeding Parameters Wild Elephants Domesticated Elephants 

Primary Food Sources Natural vegetation, including grass, leaves, bark, 
fruits and roots 

Human provided diet; banana, rice, sugarcane, coconut and 
fodder 

Diet Diversity High (over 40 plant species) Low (limited to human provided food) 

Foraging Time (per day) 12 – 18 hours 4 – 6 hours (due to scheduled feeding) 

Food Selection Selects food based on seasonal availability Fed predetermined diet with little choice 

Water intake Drinks 100 to 200 liters from natural sources 
(rivers, ponds) 

Water is provided manually; intake varies 

Nutrient Intake Balanced nutrients from diverse plant sources May lack fiber and micronutrients, supplementation needed 

Feeding Behaviour Browsing and grazing, using trunk dexterity Hand fed or eats from a designated spot 

Digestive Health Natural diet aids digestion and gut microbiome Higher risk of digestive issues due to diet uniformity 

Impact of Environment Feeds in natural surroundings, aiding seed dispersal No environmental contribution; food waste disposal required 

Social Aspect of feeding Herd foraging and food-sharing behaviours Eats alone or under controlled conditions 
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2. Foraging vs. Scheduled Feeding 

○ Wild elephants forage for 12-18 hours daily, 
constantly moving and selecting preferred 
foods. 

○ Domesticated elephants have fixed feeding 
schedules and consume food in shorter durations 
(4-6 hours daily). 

3. Social & Environmental Impact 

○ Wild elephants forage in groups, displaying 
cooperative feeding behaviors. 

○ Domesticated elephants eat in isolation or in 
restricted areas. 

○ Wild elephants contribute to seed dispersal and 
habitat regeneration, whereas domesticated ones 
do not contribute to ecological balance. 

4. Health & Digestion 

○ The natural diet of wild elephants supports gut 
health and digestion. 

○ Domesticated elephants face a higher risk of 
digestive disorders, including colic and 
indigestion, due to restricted dietary variety. 

F-Test Analysis 

F-test has been conducted to compare the variance in 
foraging time between wild and domesticated elephants. 

Hypotheses: 

 H₀ (Null Hypothesis): The variance in feeding time is 
the same for both groups. 

 H₁ (Alternative Hypothesis): The variance in feeding 
time is different between the two groups. 

Data: 

 Wild Elephants' Foraging Time: 12, 13, 14, 15, 16, 17, 
18 hours 

 Domesticated Elephants' Foraging Time: 4, 5, 5, 6, 6, 
4, 5 hours 

F-Test Results: 

 F-Statistic: 7.00 
 p-value: 0.016 

Since the p-value (0.016) is less than 0.05, we reject the 
null hypothesis. This indicates that the variance in feeding 
time between wild and domesticated elephants is 
significantly different. 

Bar Chart Analysis: 

Figure 2 visually compares the feeding parameters 
between wild and domesticated elephants. Wild elephants 
exhibit higher diet diversity, foraging time, and nutrient 
intake, while domesticated elephants have lower diversity 
and reduced foraging behaviour due to controlled feeding. 

C. Stress Response 

Stress in elephants can be analyzed using multiple 
physiological and behavioural parameters. The primary 
indicator is cortisol levels (ng/mL), but other factors like 
heart rate, feeding behaviour, and social interactions also 
provide insights into stress. The stress parameters among 
wild and domesticated elephants considered in the study 
are given in Table 6. 

 

Figure 2.  Feeding Pattern Comparison between Wild and Domesticated Elephants 
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Table 6.  Stress Level comparison of Wild and Domesticated Elephants 

Stress Parameter Wild Elephants (n=20) Domesticated Elephants (n=10) 

Mean Cortisol Level (ng/mL) 21.85 38.50 

Cortisol Variance 6.00 4.67 

Heart Rate (BPM) 30-45 50-65 

Feeding Pattern Natural foraging (12 – 18 hrs) Scheduled feeding (4 – 6 hrs) 

Social Interaction Herd-based, strong bonding Isolated or limited socialization 

Sleep Duration (hours/day) 4 – 6 (natural rest cycle) 2 – 4 (disturbed sleep due to captivity) 

Physical Activity High (constant movement) Low (restricted movement, chained at times) 

Aggression Levels Low, occasional conflicts High, frequent aggressive behaviour 

Stereotypic Behaviour (e.g., swaying, head bobbing) Rarely observed Common due to stress 

Response to Human Interaction Alert, minimal engagement High stress, forced obedience 
 

Observations and Analysis 

1. Cortisol Levels & Physiological Stress: 

○ Domesticated elephants have nearly twice the 
cortisol levels of wild elephants, indicating higher 
stress. 

○ Increased heart rate (50–65 BPM) in domesticated 
elephants suggests chronic stress. 

2. Behavioural Indicators: 

○ Foraging behaviour: Wild elephants spend more 
time grazing (12–18 hrs), reducing stress. 
Domesticated elephants are fed on a schedule (4–6 
hrs), leading to frustration. 

○ Socialization: Wild elephants live in herds, 
ensuring strong bonds and security, whereas 
domesticated elephants often live in isolation, 
increasing anxiety. 

○ Aggressive & Stereotypic Behaviour: 
Domesticated elephants show frequent aggression 
and stereotypic behaviours (swaying, rocking) due 
to stress. 

3. Sleep & Physical Activity: 

○ Wild elephants sleep naturally (4–6 hrs), while 
domesticated elephants suffer disturbed sleep (2–4 
hrs) due to human activities. 

○ Wild elephants move freely, while domesticated 
elephants have restricted movement, sometimes 
being chained, leading to frustration and muscle 
stress. 

5. Conclusions 
The comparative study of the behavioural aspects of 

wild and domesticated elephants in Palakkad District, 
Kerala, reveals significant differences in the behaviours 
and stress responses of both groups. The study highlights 

how the contrasting environments natural habitats for wild 
elephants and confined spaces for domesticated elephants 
greatly influence their behaviours, social structures, 
feeding patterns and stress responses. 

i) Behavioural Differences: Wild elephants in 
Palakkad District exhibit a broader range of natural 
behaviours due to their freedom to roam across vast 
landscapes, form dynamic social groups and follow 
instinctual foraging patterns. These behaviours 
promote a natural balance in their daily lives, 
allowing them to thrive in complex ecosystems. In 
contrast, domesticated elephants are confined to 
smaller spaces, often separated from their natural 
social groups and subjected to human control, leading 
to abnormal behaviours such as stereotypic 
movements (pacing, swaying) and increased 
aggression. These behavioural deviations are largely 
attributed to captivity-related stressors. 

ii) Social Structure and Interaction: The social 
dynamics of wild elephants are primarily driven by 
family groups and matriarchal leadership. These 
social structures provide emotional support, mitigate 
stress, and enhance cooperation among elephants. In 
captivity, however, domesticated elephants often 
experience disruption in their social structure due to 
isolation or forced interactions with other elephants 
and humans. This lack of a natural family unit or herd 
system contributes to social stress and behavioural 
problems. 

iii) Feeding and Foraging Behaviour: Wild elephants 
engage in natural foraging behaviours, traveling long 
distances to access a variety of food sources, which is 
essential for maintaining their health and social bonds. 
On the other hand, domesticated elephants have 
restricted access to food and forage, often receiving 
regular meals from humans that lack the variety and 
complexity of a wild diet. This controlled feeding 
environment reduces their natural foraging instincts 
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and may result in health issues such as obesity or 
digestive problems. 

iv) Stress Responses: Wild elephants experience stress 
due to factors such as food scarcity, habitat disruption, 
human-wildlife conflict, and environmental 
challenges. However, they tend to exhibit adaptive 
coping mechanisms, such as increased mobility, 
altered feeding patterns, and social adjustments. In 
contrast, domesticated elephants are subjected to 
higher levels of chronic stress, primarily due to 
captivity, confinement, and human interference. The 
physical and psychological constraints in captivity 
lead to heightened cortisol levels, aggression, and 
reduced overall well-being in domesticated elephants. 

v) Health Implications: The behavioural and 
physiological stress caused by captivity in 
domesticated elephants has been linked to various 
health issues, including compromised immune 
systems, reproductive problems and the development 
of chronic stress-related conditions. In contrast, wild 
elephants, although exposed to natural stressors, 
benefit from a more balanced and active lifestyle that 
helps maintain their physical and mental health. 

6. Recommendations 
 Improved Captivity Conditions: To mitigate stress 

in domesticated elephants, it is essential to improve 
their living conditions by providing larger enclosures, 
more opportunities for natural foraging and 
socialization with other elephants. Reducing the use 
of chains and allowing more freedom of movement 
can also help reduce stress-related behaviours. 

 Management of Human-Elephant Interaction: 
Efforts should be made to minimize the negative 
effects of human intervention, ensuring that 
interactions with humans are non-coercive and based 
on positive reinforcement. Training methods that 
prioritize the elephant's well-being and respect for its 
natural behaviours should be encouraged. 

 Conservation Efforts for Wild Elephants: Ensuring 
the conservation of natural habitats for wild elephants 
is critical to maintaining their behavioural and 
ecological integrity. Addressing human-wildlife 
conflict through better land-use planning and the 
creation of wildlife corridors can reduce the stress 
elephants face due to habitat fragmentation and 
human activities. 

By understanding the unique behavioural needs of both 
wild and domesticated elephants, we can implement more 
effective conservation and management strategies that 
enhance their welfare, reduce stress, and promote 
long-term well-being. 
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