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ABSTRACT

Climate change is expected to have serious environmental, economic, and social impacts on Indian agriculture.
Adaptation to climate change involves changes in agricultural management practices in response to changing in
climate condition. It often involves a combination of various individual responses at the farm-level and assumes
that farmers have access to alternative practices and technologies available in the region. The pre-tested structured
schedule was used to collect primary data of 100 households in 10 villages of Upper Krishna Project area of
Karnataka for the cropping season 2009–10 and 2010-11. Further, secondary data on temperature, rainfall,
relative humidity etc, were also used for the study to find out variability in crop yield. The study describes farmer
perceptions to change in long-term temperature and precipitation as well as various farm-level adaptation measures
and barriers at the farm household level. This study examines farmer adaptation strategies to climate changing
climate in Upper Krishna Project area of Karnataka state. Results confirmed that awareness of climate change is
important component of farm-level adaptation. The study also reveals that temperature has increased over the
years, rainfall is characterized by large inter annual variability with previous three years being very dry. Indeed,
the analysis showed that farmer’s perceptions on climate change are in line with the climatic data records.
However, majority of farmers have adjusted their farming practices to account the impact of climate change. Lack
of access to credit was cited by respondents as the main factor inhibiting adaptation. An important policy message
from these results is that enhanced access to credit, information on climatic and agronomic as well as to markets
(input and output) can significantly increase farm-level adaptation. Government policies should support research
and development on appropriate technologies to help farmers to adapt the changes in climatic conditions like
crop development, improving climate information forecasting, and promoting appropriate farm-level adaptation
measures such as use of irrigation technologies.
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Climate change with expected long-term changes
in rainfall pattern and shifting temperature are expected
to have significant negative effects on agriculture, food
and water security and economic growth of the country
(DFID 2004). It is expected to have serious
environmental, economic and social impacts on Indian
agriculture. Adaptation to climate change involves
changes in agricultural management practices in
response to changes in climate conditions. It often
involves a combination of various individual responses
at the farm-level and assumes that farmers have access
to alternative practices and technologies available in the
region.

Agricultural production remains the main source
of livelihood for most rural communities in developing

countries and sub-Saharan Africa in particular. Here,
agriculture provides a source of employment for more
than 60 per cent of the population and contributes about
30 per cent of Gross Domestic Product (GDP). Climate
change will have greater negative impacts on poorer
farm households as they have the lowest capacity to
adapt to changes in climatic conditions. Adaptation
measures are therefore important to help these
communities to better face extreme weather conditions
and associated climatic variations (Adger et al. 2003).

Adaptation has the potential to significantly
contribute to reductions in negative impacts from
changes in climatic conditions as well as other changing
socioeconomic conditions, such as volatile short-term
changes in local and international markets (Kandlinkar
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and Risbey 2000). Therefore, an analysis of adaptation
options and constraints to adaptation is important for
the agricultural communities of southern Africa. A better
understanding of farmer perceptions regarding long-term
climatic changes, current adaptation measures and their
determinants will be important to inform policy for future
successful adaptation of the agricultural sector. This
paper provides insights on farmer perceptions regarding
changes in climate, adaptation options and their
determinants as well as barriers to adaptation.

The study conducted by the International Food
Policy Research Institute (IFPRI) (Glwadys Aymone
Gbetibouo, 2009) has indicated approximately half of
the farmers have adjusted their farming practices to
account for the impacts of climate change. Lack of
access to credit was cited by respondents as the main
factor inhibiting adaptation. The results of the multinomial
logit and Heckman probit models highlighted that
household size, farming experience, wealth, access to
credit, access to water, tenure rights, off-farm activities,
and access to extension are the main factors that
enhance adaptive capacity. Thus, the government
should design policies aimed at improving these factors.

In the top-down, scenario-based approach,
adaptations are assumed and are invariably treated as
primarily technical adjustments (for example, changing
to different crops, adopting efficient irrigation systems,
or altering production systems) to the impacts identified.
Most of these adaptations represent possible or potential
adaptation measures, rather than measures that have
actually been adopted. Indeed, there is no evidence that
these adaptation options are feasible, realistic, or even
likely to occur. Furthermore, they would only be possible
with complete and accurate knowledge of future climatic
conditions, which is why they have been aptly named
“clairvoyant farmer” scenarios (Risbey et al. 1999,
cited by Belliveau et al. 2006). This approach can be
found in spatial analysis, climate impact modeling, and
Ricardian studies. Gbetibouo and Hassan 2005,
predicted adverse impacts on the agricultural sector with
significant adverse effects on crop yields and marginal
crop areas in the western part of the country, which
would become unsuitable for the production of maize,
the main staple crop of the region.

In this context the present research seeks to
investigate impacts of climate change on agriculture and
adaptation activities carried out by the local people. With
this back ground the present study was carried with the
following objectives.

1. To understand the local people’s perceptions
towards climate variability.

2. To find out the major impacts of changing climate
on local peoples activities and

3. To determine the adaptation measures used by
local people against the climate change in crop
production.

METHODOLOGY
The study was carried out during 2010-11 in Upper

Krishna Project Area of Karnataka. The pre tested
structured schedules were used to collect primary data
of 100 households in 10 villages of Upper Krishna
Project area of Karnataka for the farming season 2009–
10 and 2010-11. 20 years monthly meteorological data
of temperature and rainfall of CADA, agro-
meteorological station Bheemarayangudi were used for
analysis. Other Secondary data were collected through
review of literature available in the journals, articles,
thesis, reports, publications and web sites.  To assess
local people’s perceptions of climate change and
variability, climate data recorded at meteorological
stations were evolved (trends and variability) and how
farmers perceived these changes. Functional analysis
carried out to study the linear trend in annual means
and seasonal means of temperature, and total annual
and seasonal rainfall at the Bheemarayangudi Station.
Descriptive statistics based on summary counts of the
questionnaire were used to provide insights into
producer’s perceptions of climate change and variability.
The comparison was done by comparing the locally
idealized traditional weather cycle with climate change
as perceived by the farmers of the region using
temperature and rainfall data to measure the accuracy
of perceptions. The information obtained from the
questionnaire was analysed using trend analysis and
regression model with the help of high end analytical
software i.e, SAS programme.

RESULTS AND DISCUSSION
Peoples perceptions on changing climate and major
impacts: Respondents shared some experiences of
climatic conditions, ecosystem function & process and
biological system are shown in the Table 1. The study
revealed that most of the respondents were not aware
about climate change; instead they understand only
rainfall and warming system. Moreover, respondents
were totally unaware about changing climate and its
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impacts. Thus the responses given below were of
respondent’s views and which needs further verification
to conclude that these were due to the impact of climate
change.

Respondents experienced the increasing warming
days, erratic rainfall patterns, ecological variability,
biological change and their adverse effects on human
beings. Majority of the respondents opined that warming
days are increasing (90.00%), rainfall pattern is
unpredictable (97.00%), seasons are changing (86.00%),
incidents of drought is more (72.00%), wind pattern is
getting warmer (70.00%), decreasing water sources
(81.00%), wind storm is getting stronger (75.00%),
changes in flowering and fruiting time (50.00%), invasion
of new plant species (85.00%) and presence of mosquito
all round year (89.00%).

Many farmers reported that forests, grasslands and
agricultural ecosystems in the study area are in critical

condition. Farmer respondents revealed that different
plant species were flowering and fruiting irregularly.
Further respondents revealed that in modern agriculture
some unusual phenomena like fast maturity of maize
and rice, new types of pests, short stalk of rice etc were
experienced during the farming practice.

Local people responses and verification
comparison in actual field indicated evident of invasive
species weeds are major causes of declining cereal
production. Scientific communities opined that changes
in temperature and rainfall are creating favourable
environments for pests, diseases and invasive species
to emerge, spread and encroach on agriculture and
forestlands. Farming practical is the mainstay in the
study area and most people follow traditional cultivation
practices which rely on seasonal rain fall. Erratic rainfall
patterns and storm contributing to soil erosion, soil
fertility.

Table 1. Perceived impact on various climate change factors

Major areas impact                                  Responses Yes No Don’t know
(%) (%) (%)

Climatic condition Warming days are increasing 90 10 0
Rainfall pattern is unpredictable 97 3 0
Seasons are changing 86 5 9
Incidents of drought is more 72 16 12

Ecosystem function and process Wind pattern is getting warmer 70 30 0
Wind storm is getting stronger 75 23 2
Flooding in your field 21 71 8
Decreasing water source 81 12 7
Extinct/Shifting plant species 57 26 17
Frequencies of fire are increasing 45 46 9

Biology systems Changes in flowering and fruiting time 50 29 21
Changes of fruit/crop ripening 51 21 28
Increased insect/pest attacks and low productivity 74 15 11
New plant species seen 85 11 4
Behavioral changes in livestock 23 48 29
Presence of mosquito all round year 89 11 0

Table 2. Men rainfall data for different season during 1990 to 2009

                          Rainfall (mm) Annually Pre- Monsoon Monsoon Rest of period

Mean (mm) 650 132 459 59
Per centage of yearly total - 20.30 70.61 9.09
Standard deviation (mm) 252.31 73.57 153.41 215.79
Minimum Rainfall (mm) 472.54 41.80 399.20 31.54
Maximum Rainfall (mm) 901.40 124.39 709.20 67.81
Trend (mm/year or season) 34.67 9.21 13.53 19.89
Total change calculated from the 169.45 83.00 95.90 35.91
trend (mm/20 years)
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Table 3. Mean temperature data for different season
during 1990 to 2009

               Temperature Yearly Summer Winter

Mean (0C) 29.59 37.12 15.61
Standard deviation (0C) 0.42 0.59 0.43
Maximum average 31.75 41.26 16.35
 temperature (0C)
Minimum average 20.82 29.73 12.91
temperature (0C)
Trend (0C/year or season) 0.03 0.02 0.03
Total change calculated 0.93 0.67 1.11
from the trend
(0C/20 years)

Table 4. Respondent farers opinion on selected components

                Response Increase Decrease Constant
(%) (%) (%)

Soil erosion 57.40 25.70 16.80
Loss of cash crop 52.50 18.80 28.70
production
Number of cash crop 42.60 40.60 16.80
growing in a year
Change in use of 35.60 64.40
agricultural implements -
Change in land use pattern 84.20 15.80 -

Table 5. Response towards adaptation strategies in farm land

                    Response Change Constant
(%) (%)

Change in cropping pattern - 100
Change in planting time 27.70 72.30
Change in variety of crops 2.00 98.00
Adoption of improved 84.20 15.80
technology in farmland to
adapt changing climatic
condition
Use of Green House Plastic 84.20 15.80
Use of FYM 100 -
Use of compost 84.20 15.80
Use of chemical fertilizer 83.20 16.80
Use of in-Situ Manure 84.20 15.80
Use of pesticides 73.30 26.70
Water source protection 68.30 31.70
and improvement
Soil conservation activities 67.30 32.70

loss, and crop damage are having an adverse impact
on livelihoods of most of these communities, leading to
food insecurity. Respondents also opined that they are

facing more drought periods resulting decrease in natural
springs and irrigation water. This may affects agriculture
and subsequently food insecurity.

Rainfall analysis of the study area : The recorded
data in Bheemarayangdui Agro metrological station on
rainfall from 1990 to 2009 are presented in Table 2 &
Figure 1. About 70.61 per cent of the rainfall occurred
during monsoon where as pre-monsoon (Apr-May)
rainfall trend didn’t show great variations. However,
during last few years (2003 - 2006) there was a
substantial decrease in the amount of rainfall received
especially in monsoon. Further in 2009 heavy rainfall
trend was noticed in the study area. Similar study was
conducted by Bhusal, 2009 revealed that farmers and
local people couldn’t predict usual rainfall pattern in such
scenario.

Temperature analysis of the study area : The mean
annual maximum temperature (Table 3) was highest in
the year 2009 with temperature of 33.530 C and mean
annual minimum temperature was in the year 2007 with
average temperature of 17.880 C. The linear trend line

Fig 1. Trend of Rain Fall data for the Bheemarayangudi
1990-2009

Fig 2. Trend of Temperature data for the
Bheemarayangudi 1990-2009
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(Figure 2) showed that mean annual maximum
temperature has increased by 0.0640 C/year and mean
annual minimum temperature has increased by 0.010
C/year. The increase in temperature was supported by
the evidence of climate change. The trend of increase
in temperature was much higher in winter season
compared to other seasons in Bheemarayangudi station.
The study conducted by Pandit, 2009 revealed that
temperature trend line of winter follows the steeper path
making the difference nearly 1.110 C in the interval of
20 years resulting average rate of 0.930 C/decade, while
the other season show trend of 0.330 C/decade.

The statistical record of temperature data from
Bheemarayangudi metrological station for the period
between 1990 to 2009 showed an increasing trend,
particularly in the winter season. During the study period
of 20 years, the temperature has increased by around
10 C. The study conducted by Bhusal, 2009 and
Shrestha et al., 1999 using temperature from 49 agro
metrological station for the period 1977 to 1994 indicated
a consistent and continuous warming in the period at an
annual rate of 0.060 C. Similarly a study conducted by
Practical Action (2009), using data from 45 weather
stations for the period 1996- 2005, indicate a consistent
and continuous warming in maximum temperatures at
an annual rate of 0.040 C. The results showed of the
study conducted in UKP area revealed that local
peoples’ perception seemed to be agreed with the
statistical record in the region.
Comparison of local people’s perceptions and
meteorological stations data on changes in
temperature and rainfall : The results revealed that
majority of the local people interviewed perceived long-
term changes in temperature. While, most of them
(90.00%) perceived that temperature has been
increased. However, 2 per cent noticed the contrary
statement that a decrease in temperature. The statistical
record of temperature data from the Bheemarayangudi
metrological station for the period of 1990 to 2009
showed increasing trend particularly in the winter season.
During the period of 20 years, the temperature has
increased around 1.110 C (Table 2). The analysis
showed that local people’s perceptions appear to be in
accordance with the statistical data available in the
region.

The rainfall pattern shows that 97 per cent of the
respondents opined an unpredictable rainfall patterns
over the past 20 years, while 3 per cent respondents

noticed a predictable and constant rainfall patterns.
Almost 72 per cent of the respondents opined that the
incidents of drought has been increasing and linked it
with the untimely and unusual rainfall patterns over the
past few years. The key informants also shared their
experience that in recent year (2010-11) there was less
or no rainfall in the monsoon season.

The recorded data on rainfall from 1989 to 2009
showed about 70.61 per cent of the rainfall occurred
during Monsoon (Table 3). Further pre-monsoon (Apr-
June) rainfall trend doesn‘t reveal any major variations,
however, since last few years (2005 - 2009) there was
a substantial decreased in the amount of rainfall
especially during monsoon season. Further in the year
2007 this rainfall trend was found to be increased. These
facts already indicated that local peoples couldn‘t predict
the usual rainfall pattern in the present scenario.
Response on different types of impacts : Table 4
indicated that majority of the respondents opined that
that the major impact of climate change was change in
farm land use pattern.  More than half of the respondents
noticed were soil erosion 57.40%) and loss in production
of cash crops (52.50%). Whereas 64.40 per cent of the
respondents expressed that they not change in
agricultural implements. However 42.60 per cent of the
respondents opined that the number of cash crops
growing in a year was increased. Out of the total
respondents 27 per cent expressed that lack of manpower
is the main cause, while 82 per cent expressed that
weather extremities and climate induced impacts are
the main cause of decreased in agricultural production.
According to the local people opinion, the most prevalent
natural disaster in the study area was drought and is
one of the major natural disaster affecting agriculture
and livelihood in the region.

The study on impact of disaster/flood revealed that
59 per cent of the respondents lost their crops, while 31
per cent were lost complete farm activities. In the later
period land was occupied by unwanted weeds. The local
people reported that the invasion was much noticed in
last 2-3 years even though they tried to remove the weed
in time. The results of the study are online with study
conducted by Pandit.2009 at Southern ACAP.
Adaptation strategies in farm land level : Cent of
the respondents didn’t change in cropping pattern,
however majority of the respondents didn’t change in
planting time (72.30%) and variety of crops grown
(98.00%). Whereas cent of the respondents used y Farm
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Yard Manure (FYM) in farming, whereas more than
two-third of the respondents wanted to adopt improved
technology in farmland interested to use Green House
Plastic, use of compost, used in-situ manure, chemical
fertilizer, used pesticides water source protection and
ready to adopt improved practice in soil conservation
activities.

CONCLUSION
The study revealed that since 20 years rainfall and

temperature are characterized by large internal annual
variability with a substantial decrease in the amount of
rainfall. The impact of these factors leading contributing

to loss of species and local landraces, declining
productivity, outbreak of pests and diseases, rapid
encroachment by invasive species and emergence of
human diseases. Government policies should be in such
way that policy should take of creating awareness on
impacts of climate change and strategies to cope with
up with problems arises from these impact and
government should improve off-farm income-earning
opportunities. The more specific studies on the sectorial
basis considering gender, ethnicity and economic
conditions of peoples is necessary to validate and
document the actual coping strategies to manage to
unavoidable impacts of changing climate.
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