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( ABSTRACT

This study aimed to assess and understand the knowledge of farmers and the indigenous coping mechanisms adopted by the farmers
to mitigate the climate variability in the Semi-arid region of Karnataka.This paper insight into tradiational agriucultral
technologies adopted by rainfed farmers to mitigate effects of clamate change. The pre-tested and structured interview schedules
were employed for collecting data from 240 representative farmers from Vijayapura and Bagalkot districts using a multistage
sampling technique and data were analyzed and interpreted using appropriate statistical tools. The findings of the study show that
most farmers reported experiencing climate variability, particularly the declining rainfall (70%) and rising temperatures (48%) in
recent years. Nearly 3/4" of the farmers perceived that climate variability has adversely affected farming because of frequent crop
failures and decreasing crop yield due to lack of water for irrigation as a result of declining groundwater in the region. The farmers
employed indigenous knowledge and coping strategies to reduce the adverse impacts of climate variability. Farmers adopted
traditional coping mechanisms like adjusting planting dates, adopting early maturing and drought-resistant varieties, and
practicing intercropping or mixed farming to mitigate the effects of climate change. They also diversified their cropping systems and
livelihood enterprises to alleviate climate change risks and enhance resilience. Farmers with greater experience, higher education
levels, large land holdings, and access to irrigation are better equipped to manage climate variability.
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1.Introduction

Communities across the globe are experiencing climate
variability, with significant negative impacts on agricultural
activities, though these impacts are not evenly distributed
among farmers [1]. Climate change poses a significant global
challenge, with developing countries especially being
vulnerable owing to their limited resources and greater reliance
on agriculture [2]. Itis expected to alter farming systems forcing
the rural community to adapt and enhance their capacity to cope
up with these changes [3]. In India, farmers' vulnerability to the
negative effects of changing climate is exaggerated by the poor
socio-economic situations of the farmers [4]. The variability in
climate causes considerable defiance to Indian agriculture
profoundly dependent on its agrarian economy as it is identified
as most susceptible to climate variability [5]. India's agricultural
sector with its diverse geography and climate is relentlessly
exposed to the detrimental effect of changing climate,
particularly on account of shifting of weather trends, increasing
temperatures, and irregular precipitation. These changes have
disrupted and threatened crop yields and food security leading
to aggravating rural poverty. The effects of climate variability
were varied and intricate on the country's agriculture and it
impacting crop productivity, water and soil health, and the
livelihoods of millions of farmers.
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Despite the considerable efforts made by the Intergovernmental
Panel on Climate Change (IPCC) to understand the global risks of
climate change and develop frameworks for adaptation
planning, there remains a significant gap in collective
international action when it comes to developing and
implementing coping and adaptation strategies. [6].

As a result of changing climate, India is facing enormous
challenges such as rising temperatures, erratic monsoons,
water scarcity, and crop losses threatening livelihood and
ecosystems. The climatic variability, particularly changes in
temperature, rainfall and extreme weather events, can
significantly affect agricultural production, with farming
communities whose livelihoods primarily depend on
agriculture facing the greatest burden of these negative impacts.
Similarly, the degree of impact will be higher in the rainfed
region because most of the farming activities in these areas
depend on monsoon rainfall. Besides, the adverse impact of
climate variability will be particularly severe on dryland and
rainfed crops which are grown on more than 50% ofland area in
the country. Under this situation, farmers' traditional
knowledge and adaptation strategies to climate change are
better options to counter the negative impacts. The coping
strategies at the community level are the foundations for
adapting to long term climate change [7]. Indeed, indigenous
knowledge and coping mechanisms were considered as best
alternative to deal with existing and impending events of
climate variability [8] and [9]. Local communities have
embraced these strategies on the basis of their understanding of
continuous changes in the natural environment over the years.
The findings of [10] and [11] revealed that insight about
indigenous climate change holds equal importance to scientific
understanding.
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As aresult, rich practical experience of Indigenous communities
is essential for planning effective strategies to cope up with the
negative impacts of changing climate. Further, Farmers' insight
and adaptation to changing climatic conditions are crucial for
framing effective policies to combat climate change impact [12]
In this milieu, the present study was conceived and conducted to
assess the role of indigenous knowledge and farming practices
to cope-up with climate variability and adaptation strategies
followed by the farmersin the Semi-arid region of Karnataka.

2.Materialsand Methods

2.1 Study area and data source

The rainfed districts of Vijayapura and Bagalkot, which are part
of the Northern Dry Zone of Karnataka, were selected for the
present study. A multistage sampling technique was employed
to select farm household samples. The data was gathered
through pre-tested interview schedules from 240 farm
households during 2016-17. Vijayapura and Bagalkot districts
were purposively selected based on their high climate change
vulnerability index amongall the districts in the state [13]. Later,
in each district, two taluks namely Vijayapura and Sindagi in
Vijayapura district and Bagalkot and Hungund in Bagalkot
district were selected in consultation with the respective state
department of agriculture for primary data collection. From
each taluk, two villages i.e. Hittinahalli and Jumnal village in
Vijayapura taluk, Devarahippargi and Bommanjogi in Sindagi
taluk; Bevoor and Hallur in Bagalkot taluk and Hirebadawadgi
and Bannihatti in Hungund taluk were selected for the present
study following random sampling method. The study area has a
semi-arid climate with mean annual rainfall of around 660mm
with more than 50% of it occurring during post-monsoon
season. The region experiences deficit unimodal rainfall,
predominantly features vertisols, and supports a variety of
cropping systems [14]. The average elevation of Vijayapura
district is 606 metres while that of Bagalkot district was 533
metres above MSL. The elevation difference between both
districts is meager but even moderate change in elevation can
subtly influence climate and agricultural practices, especially in
Semi-arid regions of northern Karnataka. Moreover, both
regions are equally exposed to climate risks, primarily due to
erraticrainfall, poor water management and unsustainable crop
choices. Furthermore, elevation alone does not significantly
buffer climate impacts but farmers' adaptive practices such as
choice of climate-smart crop, soil conservation and water
harvesting practices etc were critical to enhance resilience.

In addition to personal interview, the Focus Group Discussions
(FGDs) were employed to gather both qualitative as well as
quantitative data insights into climate variability and farmers'
views on its causes and effects. For conducting FGDs, farmers
were selected purposefully based on important criteria such as
farm holding size, type of crop cultivated, access to irrigation,
gender, education level, farming experience, and climate
vulnerability. The primary objective of conducting FGDs was to
assess village group dynamics to validate previously collected
information and to understand many previously unanswerable
questions related to their perceptions on the changing climate.
The participants in FGDs willing to share accurate information
about issues and problems discussed during the meetings. The
data collected included various aspects such as the socio-
economic characteristics of the farmers, their perception about
climate variability, its impact on farming and their indigenous
knowledge, and coping mechanisms to deal with adverse effects
of climate change.

2.2 Analytical tools and techniques

Analytical tools such as descriptive statistics, the Garret Ranking
Technique, and Binary Logit Model were employed to analyze
the data collected from farmers. To identify and rank farmers'
coping strategies to climate change Garret ranking technique
was used in the study. The formula of Garrett's ranking
technique is mentioned as below:

Percentposition=100x (R;-0.5) /N,

Where,

R, =Rankgiven fori"statementby " respondents

N,=Number of statementranked by respondents

Binary Logistic Regression was used for analyzing the forces
determining farmers' usage of indigenous adaptation strategies
to deal with climate variability. The probability model is used to
determine whether adaptation is undertaken in response to the
observation to climate change and wherein the binary
dependent variable is a dummy for undertaking any adaptation
at all (i.e. Y, has only two possible values 1 or 0, for either
adapting or non adapting to climate change) (Table1). Thus,

Y =Xce +e

These indicate the likelihood of “i” farmer adopts an alternative
strategy (Y,=1) rely on a vector of predictor variable (X)),
unknown factor (ce), and the stochastic disturbance term (e,).

Table 1: Depiction of explanatory parameters for a binary logistic regression

Variable Description Anticipated direction
X1 Respondent age (continuous) +
X2 Respondent education (=1 if literate and 0 if not ) -
X3 Family size (continuous) +
X4 Farm experience (continuous) +
X5 Land acreage (continuous) +
X6 Possession of livestock (continuous) +
X7 Facility of Irrigation (=1 if yes and 0 if not) +
X8 Monthly farm income (continuous) +
X0 Diversity of income (=1 if income diversity and 0 if .

not)
X10 Non-farm activity (=1 if yes and 0 if not) +
X1 Climate change perception (=1 if climate .
variability perceive and 0 if not)

3. Results and discussion

3.1 Socio-economic characteristics of farm household
respondents

The study found that the majority of farmers was old aged in the
sample group with the average age of 57 years and farming
experience of 36 years (Table 2). The knowledge and experience
about farming and its associated risks is expected to be higher
among old aged farmers as compared to younger ones. The
farmer education has significantly influenced technology
adoption and its usage. Nearly 1/3" of sample farmers fall into
the categories of illiterates, primary education, and higher
school education. The composition of family members was five
in each household and around 20% of family members have
engaged in either one or other social organization. More than
half of sample farm households have assured sources of
irrigation either through open wells or through bore wells.
Although agriculture remains their primary occupation, 45% of
farm households are engaged in non-farming economic
activities and work as farm laborers within the village, whereas
55% rear livestock as an alternative source of income. Around
53% of farmers used institutional credit for their farming
activities. [15] also reported that access to crop loans helps
farmers to purchase costly farm inputs like fertilizers and
pesticides and also eases credit constraints.
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Table 2: Socio-economic characteristics of farm households (N=240)
S1. No. Particulars Vijayapura Bagalkot | All farmers
f f f
1. Average age (years) 55 58 57
2. Average farming experience (years) 34 38 36
3. Family size (No.) 5.6 4 5
4 Member ofsocia.l group (yes=1; 271 16 37(18.5)
otherwise=0)
5. Access to irrigation (yes=1; otherwise=0) 83 45 128 (64)
6. Off-farm occupation (yes=1; otherwise=0) 43 47 90 (45)
7 Access to institutiolnal credit (yes=1; 57 49 106 (53)
otherwise=0)
3 Possession of liv?stock (yes=1; 57 53 110 (55)
otherwise=0
9. Land holding type (No.)
Marginal (< 1 ha) 35 38 73 (36.5)
Small (1 -2 ha) 45 36 81(40.5)
Large (> 2 ha) 40 46 86 (43.0)
10. Education (No.)
Illiterate 43 40 83 (41.5)
Primary 36 40 76 (38)
High school 36 33 69 (34.5)
Graduation 5 7 12 (6)

Note: Figuresin the parentheses indicate percentage to total.

3.2 Farmer perceptions about climate variability
Perceptions of farmers about climate variability show that most
farmers face climate variation in the study area as the majority
of sample farmers have wide experience in farming over many
years (Fig.1).
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Fig.1: Farmers perception about changing climaticvariability

Note: More than one response was expressed by the farmers.

Majority farmers (70%) perceived that rainfall is decreasing
and becoming more erratic leading to dry spells, particularly
during the cropping season. Climate variability was perceived
by farmers and revealed that temperature was increasing (48%)
in last one or two decades and it was unbearable. Farmers also
perceived that frequent failure of monsoon (35%) leads to
erratic and uneven rainfall pattern (33%). Farmers also opined
that there is higher severity in intensity and occurrence of heat
waves (15%) due to the delayed onset of monsoon in the region
(13%) as perceived by the farmers. [16] reported that the
changing climate is perceived by farmers, and citing rising
temperature, delayed onset of monsoon, irregular dry spells,
and reduction in soil moisture are important elements
impacting farm cultivation.

3.3 Perceived impact of climate variability on agriculture

The farmers experienced the climate variability and its impact
on farming and 73% of farmers perceived that their farming was
adversely affected due to climate variability leading to a decline
in crop yields (Fig. 2). Most farmers (59%) perceived that
unpredicted rainfall and prolonged dry spells leads to frequent
failure of crops in the study area. Farmers also recall that there is
dearth of water for irrigation (33%) due to changing climate as a
result there is a reduction of water level in most of the bore
wells, tanks and canals (23%). In another perception of the
farmers, the climate variability in recent years also leads to a

resurgence of new pestand diseases (20%) and facing problems
in choosing appropriate crop (19%) in the region. Further,
farmers reported that climate variability and its consequences
lead to a reduction in fodder availability (17%) and
consequently decline in livestock productivity in the study
region. Similar findings have beenreported by [17] and [18].

Decline in crop yield

Decline in fodder g0 E ¢ fail
availability 60 requentcrop failure
. . 40 Emergence of new pests
Delay in cropping season 20 and diseases

i
Reduced water level in
bore wells, tanks and
canals

Difficulty in choose the
crops

Lack of water for irrigation Decrease in livestock yield

Change in cropping

pattern

Fig.2: Farmers perceived impact of climate variability on agriculture

3.4 Indigenous knowledge and coping mechanisms to
climate variability

The farmers in rural areas are highly susceptible to the effects of
climatic variability because of their over-reliance on climate-
sensitive natural resources, their locale within the vulnerable
ecosystem, and their long-standing history of poor socio-
economic base in the rural area. In this study, we found that
climate variability has significantly impacted farm activities and
farmers readily applied their indigenous knowledge and
adaptation strategies to adapt to the changing climate. The
farmers plan their cropping season and farming activities with
staggered sowing periods and crop selection in accordance with
weather and climatic conditions prevailing in the local area. The
results show that adjusting planting dates and diversifying
cropping systems towards horticultural fruits and vegetables,
and planting of drought and heat-tolerant varieties are the
foremost adaptation strategies to climate variability (Table 3).
Diversification reduces the risk and resilience to highly variable
weather conditions resulting from climate change and also
secures income for farmers. Indigenous practices such as mixed
farming and intercropping with legumes (Groundnut
+Pigeonpea) are very important coping strategies that enhance
resource efficiency, reduce the risk of crop failures during
abnormal weather, and stabilize both crop yield and farm
income. Further, strategies like planting of early-maturing
varieties, enterprise diversification, and adopting soil and water
conservation practices help mitigate the negative impacts of
climate variability as planting of early-maturing varieties
reduces the prolonged effects of drought. [19] also reported
similar results and reported that farmers adopted different
climate change adaptation strategies such as the adoption of
diverse crop or crop cultivars, planting of trees, adoption of
SWCs measures, altering dates of sowing, and irrigation to
mitigate climate variability. Farmers' indigenous knowledge
and adoption of SWCs particularly rainwater harvesting
structures and field bunding acts as very good adaptation
strategies to cope up with climate variability as they reduce the
impacts of climate vulnerability, conserved soil moisture and
stabilize the crop yields, particularly during erratic climate
situations. Similar findings were recorded in the study
conducted by [20],[21],[22],[23].
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Table 3: Indigenous coping mechanisms and adaptation strategies practiced by farmers

. . . Bagalkot district Vijayapura district
Indigenous coping mechanisms
Mean Garrett Score Rank Mean Garrett Score Rank
Mixed Farming & intercropping 73.1 11 64.0 11
Livelihood diversification 66.3 v 14.7 XI
Crop diversification 57.2 VI 95.4 1
Contingency crop planning 50.0 Vil 324 VIII
Change in irrigation intervals 22.4 X 15.1 X
Changing planting date 86.5 I 77.4 11
Planting of drought and heat tolerant varieties 79.5 11 56.5 \
Lowering nutrient application 18.6 XII 11.3 XII
Soil and water conservation practices 63.1 \ 47.5 VI
Dry sowing 20.5 XI 20.9 IX
Planting early maturing varieties 315 IX 60.9 v
Insurance scheme 33.2 VIII 34.0 VIl

3.5 Factors influencing indigenous coping mechanism in
response to climate variability

The descriptive variables influenced indigenous coping
mechanisms in response to climate variability. Among 10
independent variables, eight variables were found significant at
1%, 5% and 10% level and had positive effects in relation to
indigenous knowledge and coping mechanisms to climate
variability. These variables are farmer age, access to irrigation,
level of education, the experience of farming, farm monthly
income, land holding size, livestock possession and income
diversity (Table 4). Moreover, among all the variables, income
diversification is a highly effective coping mechanism for
climate variability. However, the remaining variables had not
shown considerable influence and response to climate
variability. The elderly and more experienced farmers with
higher education and greater monthly farm income are more
inclined to adapt and use indigenous coping strategies,
compared to younger, less experienced farmers with lower
education and income. Similarly, farmers with access to
irrigation, larger land holdings, and livestock are more likely to
adapt and apply Indigenous coping strategies and exhibit a
higher capacity for risk-bearing, compared to those without
irrigation, smaller land holdings, and enterprise diversification.
[24], [25], [26] also reported that important factors that
significantly influenced adaptation to changing climate were
education of household head, size of household, adoption of
extension services particularly on crop and livestock
production, accessibility to credit, and the surrounding
temperature.

Table 4: Factors affecting the farm households’ adoption of adaptation strategies

SI. No. Parameters Coefficients SE p-value
Constant 1.469 2.312 0.859
1. Age of farmer 0.072 0.028 0.003%**
2. Education of farmer 2.401 0.553 0.042**
3. Size of family 0.518 0.630 0.147
4. Farm experience 0.211 2.255 0.008***
5. Farm monthly income 2.733 0.276 0.009***
6. Land acreage -0.031 0.046 0.001***
7. Possession of livestock -0.631 0.024 0.092*
8. Facility of irrigation 2.277 0.022 0.002%**
9. Income diversity -3.699 2.024 0.001***
10. Non-farm activity 0.462 0.666 0.756
X? statistic 123.068***

Note: *** ** *and denotes significance level at 1%, 5% and 10% respectively.

4. Conclusion

It can be concluded that the majority of farmers perceive
climatic variations and their potential impact on farming.
Farmers adopt traditional knowledge and employ various
indigenous coping strategies such as adjusting planting dates,
selecting appropriate crops and varieties, and adopting
intercropping, mixed farming systems, and enterprise

diversification to deal with the negative impacts of climate
variations. Farmers' indigenous knowledge was considered one
of the most efficient strategies for responding to climate
variability. However, this knowledge was not effectively
integrated into climate change planning and government
policies which are crucial for addressing the negative effects of
climate variability. Integrating Indigenous knowledge and
traditional farming practices in climate change planning and
government policies can effectively bridge traditional wisdom
with modern innovation, enhancing climate resilience through
reducing inputs, enhancing carbon sequestration and
strengthening community empowerment. In addition, creating
awareness and improving education among farming
community and stakeholders is crucial for building resilience to
climate variability and promoting sustainable agriculture.
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