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ABSTRACT

The study aimed to assess the impact of climate variability on agricultural traditions and rural livelihoods
in Tamil Nadu and also purpose of this study is to examine the adaptation strategies adopted by farmers in
response. A descriptive research design was employed and the study was conducted in Chidambaram
Taluk of Cuddalore District, Tamil Nadu. 60 paddy farmers were selected using a simple random sampling
method, focusing on those who are all directly affected by climate-related challenges. Data were collected
using a structured, pre-tested questionnaire adapted from Khunt (2022), which captured social, economic,
cultural impacts and coping mechanisms. Responses were measured on a three-point scale and analyzed
by using percentage analysis. The results from this study revealed that climate variability has significantly
affected rural communities, disrupting traditional practices, increasing psychological stress and contributing
to migration. Socially, 58.33 % of the respondents reported that shifting weather patterns disrupted traditional
agricultural practices. Economically, 46.67 % of respondents experienced reduced income and rising input
costs, leading to a growing dependence on non-farm livelihoods. Culturally, 50.00 % reported that changing
cropping seasons affected traditional food habits and agricultural festivals, resulting in the gradual erosion
of rural heritage. Regarding adaptation strategies, 80.00 % of farmers adjusted their sowing schedules,
63.33% practiced responsible use of insecticides and pesticides. These findings highlight the multidimensional
impact of climate change and the urgent need for strengthened policy support, training and extension
services to enhance farmers’ adaptive capacity and promote sustainable agriculture.
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Introduction

As per National Institute of Statistics of Rwanda
(2025) Agriculture contributes approximately 24.00
% to India’s GDP (As of the first quarter of 2025).
Agriculture provides around 50.00 % of total em-
ployment in India (Arun, 2017). Nearly 60.00% of
the population in India relies on agriculture for their

livelihood (Doria, 2023). This sector plays a promi-
nent role in ensuring and providing food security
for the nation with addressing both nutritional
needs and economic stability (Vishwanatth, 2022).
India’s agriculture is influenced by climatic and
non-climatic factors, which significantly affect pro-
ductivity and sustainability. At the end of this cen-
tury, changes in climatic conditions and unexpected
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climatic events were projected to decrease yields of
major crops across most districts in India (Rao et al.,
2022). Due to erratic weather patterns and increased
temperatures, major crops like sugarcane and
paddy have already shown reduced yields (Prakash,
2024). Altering sowing and transplanting schedules
and using resilient crop varieties are essential and
effective adaptation strategies to mitigate these im-
pacts (Rao et al., 2022). There is interconnection be-
tween climate change and food security which is too
critical because it creates fluctuations in agricultural
production threaten the availability of food grains
(Singh et al., 2024). Critical events (droughts and
floods) which leads to uncertain are exacerbated by
climate change, have led to crop failures, increasing
the risk of food insecurity and farmer distress
(Prakash, 2024). Implementing improved water use
efficiency and soil health management which are
sustainable agricultural practices is vital for enhanc-
ing resilience against climate change (Singh et al.,
2024). Policymakers must give priority to adaptation
and mitigation strategies which support farmers and
ensure long-term food security (Rao et al., 2022).
This research paper helps in gaining knowledge and
understanding about the perceived impact of cli-
mate change and strategies followed by farmers in
Tamil Nadu’s Cuddalore district. It enables policy-
makers to create, draft and design more effective
programs which leads to sustainable growth and
development of our nation.

Methodology

The present study adopted a descriptive research
design to explore the impact and adaptation strate-
gies of paddy farmers in response to climate change.
The research was conducted in Chidambaram Taluk
of Cuddalore District, Tamil Nadu. This Taluk was
purposively selected based on expert consultations
with agricultural officers, who identified it as a re-
gion significantly affected by climate change im-
pacts such as erratic rainfall, rising temperatures
and crop failures. In this research area, 60 paddy
farmers were selected using a simple random sam-
pling method. However, the sampling frame was
restricted to farmers who had been directly affected
by climate-related stresses, ensuring that the respon-
dents had relevant exposure and insights into the
phenomenon being studied. Data collection was
conducted using a structured and pre-tested ques-
tionnaire. The scale and structure of the question-
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naire for perception of farmers towards climate
change were adapted with some modifications of
the research tool which was developed by Khunt
Krimpal Ratilal (2022). The scale employed a three-
point continuum agree, agree to some extent and
disagree to measure farmers’ perceptions on various
statements related to climate change. The question-
naire included close-ended questions and it covered
social, economic and cultural aspects of climate
change and strategies for adapting to climate change
in agriculture. All interviews were conducted face-
to-face in Tamil to ensure clear communication and
accurate data collection (Balaji, Meenambigai and
Vengatesan, 2025). Informal discussions during
farm visits also provided deeper contextual under-
standing. The data collected were analysed using
percentage analysis to describe the distribution of
responses. Ethical considerations were strictly fol-
lowed throughout the research process (Kamran et
al., 2023). Informed consent was obtained from all
participants and their anonymity and confidentiality
were ensured (Grimwood et al., 2023). Participation
was voluntary and farmers were given the freedom
to withdraw at any stage of the study.

Findings and Discussion

Perceived impact of climate change on agriculture

Climate change impact and associated vulnerabili-
ties are of particular interest to developing countries
where large parts of the population depend on cli-
mate sensitive sectors like agriculture for livelihood.
Impact of climate change at local level is difficult to
assess due to poor understanding of microclimate.
Most of the farming communities cannot classify the
concept climate change but are good at describing
changes in weather and its impact. The data regard-
ing perceived impact of climate change of the farm-
ers are presented in Table 1 and Fig. 1.
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Social Impact

It could be observed from the Table 1 that the cli-
matic events are not only affecting productivity of
agriculture but also crucially influencing and affect-
ing the social aspects of farming communities in ru-
ral area. On average, majority of respondents (47.00
%) agreed that climate change has prompted vari-
ous social disruptions, while 38.33 per cent of re-
spondents agreed to an extent and 14.67 per cent of
respondents were disagreed. Majority of respon-
dents (58.33 %) truly believe that shifting in weather
patterns are deeply interfering with traditional agri-
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cultural practices and social customs with norms,
which play a vital role in sustaining rural heritage
and cooperation. More than half of the respondents
(51.67 %) report that unpredictable climatic events
result in greater mental and psychological stress.
This frequent uncertainties in rainfall pattern with
crop failure makes more contribution in affecting
the anxiety level, economic strain and a sense of
helplessness among farmers. Nearly half of the re-
spondents (46.67 %) also strongly felt that crop fail-
ures due to climatic events are straining community
relationships and cooperation among farmers. More

Table 1. Distribution of respondents according to their social, economic and cultural impact on climate change (n = 60)

S.
No.

Statements

A to SE
Number Percent

Agree Disagree

Number Percent Number Percent

I. Social Impact

1 Climate change has increased migration from rural 26 43.33 25 41.67 9 15.00
agricultural communities.

2 Changing weather patterns are disrupting traditional 35 58.33 20 33.33 5 8.33
farming-related social practices.

3 Farmers face greater mental health stress due to 31 51.67 24 40.00 5 8.33
unpredictable climate events.

4 Climate-related crop failures are straining community 28 46.67 26 43.33 6 10.00
relationships and cooperation.

5 Access to agricultural knowledge and extension services 21 35.00 20 33.33 19 31.67
has become more difficult due to climate impacts.
Average mean (%) have 47.00 38.33 14.67

II. Economic Impact

6 Unpredictable rainfall and temperature patterns 28 46.67 25 41.67 7 11.67
reduced overall farm income.

7 Climate change has increased the cost of farm inputs 25 41.67 29 48.33 6 10.00
(e.g., irrigation, pest control).

8 Crop yield variability has made it harder to access 24 40.00 22 36.67 14 23.33
agricultural loans or insurance.

9 Losses due to extreme weather events have 27 45.00 28 46.67 5 8.33
significantly affected my household economy.

10  There is a growing dependence on non-farm income 10 16.67 33 55.00 17 28.33
due to climate-related risks.
Average mean(%) 38.00 45.67 16.33

III. Cultural Impact

11 Traditional agricultural festivals and rituals are 21 35.00 26 43.33 13 21.67
declining due to shifting cropping seasons.

12 Elders” farming knowledge is becoming less reliable 24 40.00 27 45.00 9 15.00
because of changing climate patterns.

13 Cultural pride in farming practices is weakening 25 41.67 24 40.00 11 18.33
among the younger generation.

14  Community seed-saving and sharing traditions are 27 45.00 25 41.67 8 13.33
declining due to crop failure.

15  Changing agricultural cycles are affecting food habits 26 43.33 30 50.00 4 6.67
and local cuisines rooted in farming.
Average mean (%) 41.00 44.00 15.00

(Source: Paddy field survey in Chidambaram block, May - 2025)
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than two-fifth of respondents (43.33%) reported that
climate change has led to increased migration of
farming communities from rural agricultural areas.
This finding indicates that the adverse climatic
events and reduced income opportunities are push-
ing families from rural areas to seek alternative live-
lihoods elsewhere. Less than two-fifth of respon-
dents (35.00%) agreed that the climate change has
hindered access to agricultural knowledge and ex-
tension services. This may due to disrupted infra-
structure, irregular communication or decreased
field-level engagement by extension agents. Thus,
the findings suggests that unpredictable climatic
events are deeply intertwined with social well-being
in farming communities. Moreover, it influences
migration patterns, mental health, communal coop-
eration and information access all of which are too
essential for building climate-resilient rural systems
and sustainable agriculture. These findings are in
agreement with the findings of Khunt (2022), who
also reported that similar findings in his study.

Economic Impact

The results from the Table 1 indicates about the
farming communities” economic impact which was
so cruel, was made by disrupted climatic events. On
average, 45.67 percent of respondents agreed to the
extent towards economical impact followed by 38.00
per cent and 16.33 per cent of respondents agreed
and disagreed about economic impact respectively.
More than half of the respondents (55.00 %) agreed
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to the extent that there is a growing dependence on
non-farm income due to risks from climatic events.
This reflecting a gradual shift among respondents in
livelihood strategies driven by the uncertainties and
risks associated with climate variability. Nearly half
of the respondents (48.33 %) partially agreed that
cost of the inputs is increased due to climate change.
This indicating their awareness of rising input cost
of cultivation caused by unpredictable weather con-
ditions. More than two-fifth of respondents (46.67
%) moderately accepted that the losses due to ex-
treme weather events have significantly affected my
household economy, highlighting the financial vul-
nerability caused by climate-induced disruptions.
Similarly, 46.67 per cent respondents agreed that
unpredictable rainfall and temperature patterns
have reduced overall farm income, underscoring the
adverse economic impact of climate variability on
agricultural earnings. Accurately, two-fifth of re-
spondents (40.00 %) stated that crop yield variabil-
ity has made it more difficult to access agricultural
loans or insurance. This indicating how climate-in-
duced production uncertainty affects financial cred-
ibility and institutional support. This result high-
lights that climate change possesses significant eco-
nomic threat to farming community by reducing in-
come, increasing costs and limiting access to finan-
cial support systems. These findings are in agree-
ment with the findings of Nagendiran and Sathya
(2024), who also reported similar findings in his
study.

Table 2. Distribution of respondents according to their strategies for adapting to climate change

(n =60)
S. Strategies for adapting to climate change in agriculture Response
No. Yes No
Number Percent Number Percent

1 Adjusting sowing time (early or delayed) 48 80.00 12 20.00
2 Implementing soil and water conservation measures 31 51.67 29 48.33
3 Efficient management of underground water resources 29 48.33 31 51.67
4 Using crop shelters or cultivating crops in greenhouses 9 15.00 51 85.00
5 Engaging in alternative income-generating activities such 22 36.67 38 63.33

as fisheries and cottage industries
6 Processing crops to reduce post-harvest losses 13 21.67 47 78.33
7 Increasing investment in agriculture 19 31.67 41 68.33
8 Proper disposal of agricultural waste 33 55.00 27 45.00
9 Responsible use of insecticides and pesticides 38 63.33 22 36.67
10 Applying fertilizers appropriately 30 50.00 30 50.00
11 Practicing organic farming 9 15.00 51 85.00
12 Promoting afforestation 36 60.00 24 40.00

(Source: Paddy field survey in Chidambaram block, May - 2025)
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Cultural Impact

It could be observed from the Table 1 shows that the
climate change is significantly influencing the cul-
tural fabric of farming communities. On average,
44.00 per cent of respondents moderately agreed,
41.00 per cent of respondents agreed that cultural
dimensions of agriculture are being affected by cli-
mate change while 15.00 per cent of respondents
disagreed. Half of the respondents (50.00 %) par-
tially agreed that changing agricultural cycles are
affecting food habits and local cuisines rooted in
farming, indicating how the climatic shifts are
gradually altering traditional dietary patterns linked
to farming. More than two-fifth of respondents
(45.00 %) agreed that community seed-saving and
sharing traditions are declining due to crop failure.
This highlighting the erosion of collective farming
practices under climate stress. Similarly, 45.00 per
cent of respondents partially agreed that elders’
farming knowledge is becoming less reliable be-
cause of changing climate patterns. This reflecting a
disconnect between traditional wisdom and current
environmental realities. Slightly more than two-fifth
of respondents (43.33 %) moderately agreed that
shifting cropping seasons affecting the traditional
agricultural festivals and rituals, indicating the dis-
ruption of cultural events and timelines linked to the
farming community. Thus, the results from the table
1 indicates that climate change is not only altering
agricultural practices but also gradually eroding the
cultural identity and heritage embedded within
farming communities. These findings are in agree-
ment with the findings of Khunt (2022), who also re-
ported that similar findings in his study.

Strategies for adapting to climate change in
agriculture

Coping mechanisms strategies is the principal way
to deal with the impacts of climate change. It means
anticipating the adverse effects of climate change
and taking appropriate action to prevent or mini-
mize the damage they can cause or taking advan-
tages of opportunities that may arise. There are sev-
eral coping mechanisms indicated in Table 2 used
by the farmers for dealing with the climate change
in agriculture farming. The data regarding the cop-
ing mechanisms are presented in Table 2.

The results from the Table 2 reveals the climate
change adaptation strategies adopted by farmers
reveals a wide range of practices, with varying lev-
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els of acceptance and implementation. More than
three-fourth of respondents (80.00 %) reported that
they are adjusting their sowing schedules, either
earlier or later than usual. This unanimous adjust-
ment sowing schedules by majority of respondents
highlights farmers” adaptive response to shifting cli-
mate patterns and their effort to maintain crop pro-
ductivity amidst uncertainty. More than three-fifth
of the respondents (63.33 %) were responsible in
usage of insecticides and pesticides, reflecting in-
creased awareness of sustainable pest management
practices in response to climate-related vulnerabili-
ties. Three-fifth of respondents (60.00 %) promoting
afforestation. This indicating a community who hav-
ing high level of awareness and proactive engage-
ment in ecological restoration as a climate adapta-
tion strategy. More than half of the respondents
(55.00 %) were properly disposing agricultural
wastes. It shows a positive shift toward environ-
mentally responsible farm management practices.
Similarly, slightly more than half of respondents
(51.67 %) were in the stage of implementing soil and
water conservation measures, demonstrating grow-
ing awareness and action toward resource
sustainability in farming. Half of the respondents
(50.00 %) were appropriately using fertilizers, re-
flecting their awareness and knowledge level of nu-
trient management practices aligned with sustain-
able agricultural goals. Nearly half of the respon-
dents (48.33 %) were efficiently managed their un-
derground water resources. This shows a conscious
effort made by respondents to address water scar-
city through improved groundwater utilization
practices. More than one-fourth of respondents
(36.67 %) were equally engaging in alternative in-
come-generating activities such as fisheries and cot-
tage industries and increasing their investment in
agriculture. This reflecting a diversified livelihood
strategies were growing to cope with climate risks.
More than one-fourth of respondents (31.67%) indi-
cated that the increasing investment in agriculture,
which may be due to economic constraints or uncer-
tainty associated with changing climatic conditions.
Slightly more than one-fifth of respondents (21.67
%) were in the process of processing their crops to
reduce post-harvest losses, indicating emerging ef-
forts toward value addition and waste reduction in
farming practices. Only 15.00 per cent of respon-
dents were using crop shelters or cultivating crops
in greenhouses and practicing organic farming, sug-
gesting limited adoption of advanced or climate-re-
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silient farming techniques among the farming com-
munity. Thus, the results from this table 2, indicates
that the farmers were actively adopting a range of
adaptation strategies in response to climate change,
the level of implementation varies, with higher
adoption of basic practices and limited uptake of
advanced or technology-driven solutions. These
findings are in agreement with the findings of
Khunt (2022) and Kumar et al. (2024), who also re-
ported that similar findings in his study.

Limitations

This study, though insightful, is subject to certain
limitations. The sample size of the study was limited
to 60 paddy farmers from a single taluk in
Cuddalore District, which may restrict the generali-
zation of findings to other regions with different
agro-climatic or socio-economic conditions. This
study primarily focuses on selected adaptation strat-
egies may also have excluded other locally relevant
coping mechanisms practiced by farmers.

Conclusion

Through this study that climate change has a multi-
dimensional impact on the lives of farming commu-
nity. This influencing not only agricultural produc-
tivity but also the social cohesion, economic stability
and cultural identity. Socially, it led to increased
mental stress among farming communities, dis-
rupted traditional practices and reduced access to
agricultural support systems. Economically, farmers
are facing losses in their income, rising input costs,
limited access to financial services and a growing
dependence on non-farm livelihoods. Culturally, it
is altering their food habits, weakening conventional
knowledge systems and gradually diminishing their
community-based practices. Even though, farmers
adopting various adaptation strategies such as ad-
justing sowing schedules, promoting afforestation,
being responsible usage of inputs and soil and wa-
ter conservation. There is a strong uptake of basic
adaptive strategies, the adoption of advanced tech-
nologies like greenhouses and organic farming re-
mains low. This result indicates the need for en-
hancement of policy support, targeted training, ca-
pacity building activities, workshop, seminars and
extension services to bridge the gap between aware-
ness and action. Overall, the findings emphasize the
importance of strengthening the adaptive capacity
of farmers through integrated and inclusive climate-
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resilient approaches for a sustainable agricultural
future.
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