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and probable impact of such changes on ccosystems,
biodiversity, agricuiture and livelihoods ameng local
communitics of the Chotanagpur plateau using focus
group discussion. Morc specifically, this rescarch tries
to devclop better understanding about what local
farmers’ believed about climate change and would
assist policy makers to decrease the vulnerability of
farming communitics to adversc impacts of climate
change.

MATERIALS AND METHODS

Study area

The present study conducted on Chotanagpur platcan
under National Initiative on  Climate  Resilicot
Agriculture (NICRA) project of Indian Ceuncil of
dgricultural Rescarch (ICAR), New Delhi. This arca is
situated 23° 45' N latitude and 85° 30" E longitude at
n clevatien of 760 m. Its mcan minuimum and
Taximum temperature varies between 10°C and 37° C.
espectively, This arca is highly depended on rainfed
wriculture. The area also characterized by erratic
-ainfall fromn last few years (Anon 2010p). The main
-ain oceurs from Junc to September 2nd sometimes 1t
staris in May and stops in October and the wettest
nonth is July/August,

Selection of respondents

sclections of respondents were done based on Simple
Randomn Techniques across the whole region of
“hotanagpur plateau. In this way, 355 respondents
werc sampled from population of the Chotanagpur
slateau and views of respondents towards the climate
change were recorded. The data were collected from
cach respondent through Focus Group Discussion
(FGI)) with the help of pre-tested questionnaire.

Focus group discussion (FGD)

Focus Group Discussion (FGD) were cmployed to
gencratc information on the perecption of the farmers
on climate change, its related hazards and existing
coping stratcgics according to Kumar, 1987. Twenty-
one FGDs, each consisting 17 participants from
different blocks, were held for climate related hazard
identification, characterization, and prioritization of
coping mechanisms.  Tools  such  as  hazard
identificaticr~ and characterization, hazard behavior
story tellic  time line), hazard ranking matrix and
exnericntial stories telling on indigenous technologics
an 1owledge was used to acquive information on
farmers’ perception on clitnate change trends, existing
hazards and their scverity on the community. The
different coping stratcgics uscd by the community
were  also ““-atified  and  analyzed  for  their
cffectivencss b d on their satisfactory level, which is
converted into pereent for Airther asscssment.

Data management and analysis

Information was recorded using worksheets prepared
for cach category of discussion, Data ¢ollected on cach
parameter was cxpressed as pereent of rcspondents.

Farmers’ perceptions on  changes in long-term
temperature and precipitation as well as various coping
strategies used by farmers were analyzed and presented
using simplc descriptive statistics with standard crroz.

RESULTS AND DISCUSSION

Farmer’s perception about climate change
Perception of tarmer’s community about weather
relater  parameters  Hke temperature, rainfall  and
drought along with the rainfall pattern is prediciable.
Data on farmer’s responses regarding fate onset of
monsoon. early withdrawal of monsocon. uncven
distribution of rainfall, changing scasons and long dry
spell presented in table 1. About 61.29 % local farmers
have agreed that temperature is inereasing followed by
3226 % farr~ were don’t know anvihing about
temperature ... whereas only 645 % farmer’s
perception was oppositc tc the trends of rise in
temperature. Around three fourth of respondents have
the idea about temperature changes. Almost, similar
trends were recorded about changing rainfall pattern.
Most of farmers have little bit knowledge about
uneven distribution of rainfall. Similar trends were
again obscrved about the long dry spell. Most of the
tarmers agreed about the changing of scason. Dhaka ct
al, (2010) carricd out a similar study and reported from
Bundi District of Rajasthan that majority of the
farmers agreed that the temperature increased and
precipilation  decreased.  Similar  to  our  study
Chaudhary ct al. (2011) also reported that the §84.4% of
the people belicve that the weather is getting warmer
and nearly 78.6% believe that onset of swinmer and
monsoo ~as advanced during the last 10 years.
Siudies a diffcrent parts of the country alse indicate
temperature risc, shift in scasons, reduced scverity of
cold during winter and changes in the number of
cloudy days: changes in timing, magnitude, and
intc~ -y of both rainfall and snowfall (Joshi and Joshi
201., Jyg and Salick 2009; Salick and Byg 2009; Xu
ct al. 2009; Vedwan and Rhoades 2008 Goswami ct
al. 2006).

Last two decades temperature data received
from the mctrological station is (Fig. 1) revealed that
this re * 1 has encountercd frequent temperature
cxtremi  leading to carly maturity of crops and
fruits, reduction of water table, mortality of young
mango plant duc to unknown discase and pests.

Perception of farmer’s about climate related
hazards
Perception of farmer’s about climate refated hazards on
~eagystem function and process included incidents of
aght, hail storm, wind pattern is getting warmer,
wind storm getting stronger, water source and soil
erosion has been presented in table 2. Climate related
hazards, soil erosion including the level of sott fertility
status ranked [ with 52.90 % respondents fallowed
by w'=~ pattern and wind storm with 50.97 and 50.32
% rte.._ctively whereas 3290 % farmer’s 1dentified
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water source rclated problem. However 37.42 %
cxpressed that incident of drought is the major problem
and 38.71 % advocated that the hall storm was the
main concern. This is again justifying the increasing
trends of mean temperature and rainfall which are
directly or indircctiy related to climatc change (table
1). Similar finding were reported by authors like
Chaudhary ct al. (2011} and Dhaka et al (2010),

Climate change related effect on agriculture and
livelihgod

Impact of climate change on agriculture and liveliheod
included Soil fertility status, early flowering and
fruiting, changes of froit/crop ripening, status of crop
production, new inscet pest and diseascs incidence and
changing of cropping pattern (table 3). Finding related
0 impact of climate change on agriculture and
livelihood indicated that about 40 % farmers were
aaving the knowledge on the carly flowering and
fruiting along with the status of preduction. Similar
trends were recorded 23 31.02 % farmers know about
the changing of cropping pattern. Above 50 % farmers
are in the opinion that crops mature carly. however
14.19 % had negative response regarding the crops
maturity. This may bc attibuted to the fact that
increasing tempcrature is responsible for the carly
maturity of crops. Around 40 % farmers agreed that
the new speccies of weed, inscets and diseasc were
phserved in the ficld, hut they could not identify these.
These data of low perception may be duc lack of
knowledpe, backwardncss as well as lack of extension
facility and awareness program. Soil fertility is the
mast important parts of the agriculture production, but
anly 36,13 % farmers have the opinion that the fertility
of so1l decreases. This may be due that the majority of
farmers don’t have any knowledge about the status of
soil fertility. A similar study was conducted by
Chaudhary ct al. (2011} and observed that the 56.8% of
the peopie experienced carly ripening or maturity of
their crops and vegetables, The authors also reported
that majority of the individuals 73.6% and 54.2%,
respectively have scen new crop pests and new weeds
in their fields.

Impact of climate change on lvestock and fish
included different paramcters like behavioral changes
in livestock, change in fish speeics in rivers, incident
of mosquite, occurrence of discase and change of milk
production graphically presented in table 4. Near about
50% (i.c. 50.32 %) farmers viewed that the incidents of
mosquito is increasing whereas 39.35 % don’t know
whether the incidents of mosquito incrcased or
decreascd. Due to lack of scientifie knowiedge about
the bchavioral pattern of livestock and fish species
identification it was cvidence from ihe table 3 that
majority of farmers don’t know the changing trends.
Simifar rcsponse was recorded for change in milk
production. Howcever, 48.39 % farmers had opinion
that the occurrence of discase increased, but duc to

lack of health facility at village level they don’t know
the name of discase and their occurrences.

Climate change related effect on biodiversity in
forest areas

Perception of farmers abour impact of climate change
on carly flowering, carly budburst, shift in range of
speeics, carly singing of birds and deforcstation has
been depicted in wble 5. 43.87 % farmers had positive
view about the carly flewering and 8.39 % farmers
showed negative responsc about the early flowering.
Duc 1o lack of technical knowledge and experience
about the shift in range of speeies and budburst more
than 50 % don’t have any knowledge about the impact
of climate change. Similar trends about the carly
singing of birds were also recorded. Deforestation is
the mportant part of rising of temperature, but in the
Chotanagpur platcau villagers totally depend upon
forest for fuc] wood collection. Duc (o this villager
have biased response about the deforestation as 46.45
% don’t apreed weather the deforestation increased or
deercased. However, 37.42 % fanmners are concerned
that the deforestation increascd and 16.13% did nol
agree upen increasing the deforestation.

[n India. Hindi months are also indicalors of
weather forccasting and closely associated  with
agricultural activity in the rural arcas, During the group
discussion, different types of story was observed like
sound of Koyal is the indicator for mango repining
where as sound of frog is the indicator for rainy
scason. According to these indicater farmers stared
differcnt agricultural activity like nursery preparation
far Cole crops and paddy. Some of local festivals are
also associaled weather forceasting like Sarfud puja 13
celebrated in the month of Aagk is indicator for spring
arrivals and Karma puju is also very commen clirnate
indicator in Eastern Plateau and 11iil region {Table 6).

Existing, coping and adaptation strategies to

climate change

Knowledge posses within the farmer’s community
since the time immemerial showing it-sclf capable of
responding to  changing  influences and  of
implementing  adaptafions and  innovations  as
circemstance.  Various scientific reports showed that
there are a various actions that individual farmers can
implement, seme of which arc specifie o exacting
enterpriscs or land and resources type and other have
more general application (Charles and Rashid 2007;
Loc et al. 2001; Maddisen 2006). Unique knowledge is
available within the farmer’s communiry in the region
and farmer’s community used this knowledge to
cembat the impact of climate change on livelihood,
agriculture, livestock and biodiversity (table. 6). Morc
than 50 % farmers used different type (straw. leaf of
plant, herbaceous plant and polythene) of mulching for
conserving the soil moisture and help to control the
soi} temperature and after the decomposition of mulch,
matcrial unproved the soil fertility. Whereas, 54.84 %
farmers adopted traditional agroforestry system for
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controlling the microclimate of the ficld, emperatare
during the summer scason and diversify the cropping
system. Rain water harvesting and soil conservation
techniques were also used by the farmers 1o aveid the
scarcity of water during the summer and control soil
crosion with the help of locally available mulching
material. For controlling the insect, pest and discascs
about 33,32 % farmers used locally availabie material
and techniquc like cow urine with water for contrelling
inscet and discasce alse farmers prefer to use wood ash
for controlling aphid in Cole crops and mustered
during winter scason. Most of the farmers were not
aware about the seientifie approaches to combat impact
of climatc change as evidenced in the data on the erop
rotation, change in the time of farm operation,
integrated fanning, zcro tillage, short duration crop
varictics, drought tolerant crop and crop varieties, use
of organic & inorganic products 1o control discasc,
insects & pests and innovative approachcs 1o improve
yield, control inscet pest and discases (rable.l). The
above finding confirmed that the cxtension system in
Chotanagpur platcau is fragile and don’t have proper
coordination  between  the  scientists,  extension
functionary and farmers. This may be due to
buckwardness and lack of training program and
awarcness about the adoptive mcasurc to combat
impact of climate change in region. This invaluable
information from local rural comnwnitics, acquired
through generations of cxperience of working on the
land, will also support policy makers and stakcholders
in identilying adaptation and mitigation options.

CONCLUSION AND POLICY SUGGESTION

The farming communitics of the region have noticed
that their arca is getting warmer, drier, increase in soil
crosion and shift in the time of rains, Obscrved trends
of c¢limate support this perception. Hail storm, soil
crosion and drought and water availability and
changing wind pattern arc among the major hazards

-

related to climate change, Tt was concluded from the
present study that the climate change in the region,
evidenced from the previous temperature record (Fig.
2). However, farmers arc not awarc of the phenomena
of climate change on livelihood, agriculture, lvestock
and biodiversity duc to lack of awarcness programme
and lack of coordination between seicntific community
and cxtension agency in the region. Moreover farmer’s
community of the rcgion used wvery innovative
indigenous  knowledge including various type of
mulching, soil and water conservation technique along
with tree bascd farming system to combat the impact
of ¢limate change. Duc o crratic rainfall farmers are
hesitated to adept diversificd farming system. however
diversified [arming is the best option to combat climate
related hazards. Farmers also need to adjust their
management practices to cnsure that they make
cfficient use of the limited rainfall for better foed
production. Availability  of climate information is
prerequisite for mitigating the adverse effect of climate
variability and capiwlizing on beneficial effect,
especially in the region where the agriculture and
livelihood totally depend upon natural resources. Try
to ensure that the farmers understand the information
and can medily their agricultural activity.

Addressing  these issucs to improve farmer's
knowledge and percepiion on climate related change
and impreve their understanding to manage their crops,
livestock, fish and other resources during warmers and
dricr condition. [t will be helpful to increase and
sustain their productivity cven under climate change
scenario. Example of such poeliey measures include
developing  drought resistant  crops, conducting
awarcness  programn  and promoting  farm  level
adaptation 1neasurcs such as the usc of irrigation
technologies and adjusting planting dates. Such type of
policy is utmost imponant for developing countrics
like India.

Table 1. Perception ol farmers abouf climate change (N=355)

Parameters Yes (in per cent) No (%) Don’t No (%)
Increasing of temperature 61.29 6.45 32.26
Rainfall pattern unpredictable 54.84 13.55 31.61
Late onset of monsoon 52.26 20.00 25.16
Early withdrawal of monsoon 49.68 16.77 33.55
Uneven distribution of rainfali 43.23 13.55 43.23
Scasons arc changing 52.90 5.81 41.29
Long dry spell 57.42 18.71 29.03







Foupned oF Deagpaceive dopjeudure, Vol 3, No. 10 April 2012

3

Table 6: Traditional weather indicators

Month

Description

Local Term Approximate Period Condition (Ideal) Condition (Prescat)

Magu vau 15 -Feb 15
Falgun Feb 15 - Mar 15
Chaitra Mar 13 - Apr 15
Baishakh  Apr 15 -
Mayls

Jeth May 15 - Jun I5
Aaghadls Jun 15 - Jul 15
Savan Jul 15 - Aug 15
Bhadaun Aug 15 - Sep
15

Kwar Sep 15 -Oct 15
Kartik Get 15 - Nov 15

Agahan Nov 15 - Dec 15
Jaush Dec 15 - Jan 15

Cold witl occasional fog, very less rain, celebration of Sarhul puja, leaves fall from
trees is the indication of spring scason.

Les cold (wheat harvest start), flowering i Sal (Shorea robusta) plant, full boom of
spring starts

Spring with pleasant atmosphere, later half little warm Dry and warm (wheat harvest
complete)

First half dry, sccond half hot dry and very hot, stormy weather

Hot Very, hot and dry, loo, stormy loo, sound of koyal is the indication of mango
repining start.

mango harvesting complete is the indication for staring paddy sown, Onset of monsoon,
rain, dry, delayed mensoen (paddy sown), sowing of Cole crops sced in nurscry

Sound of frog is the indication of rain season. rain Very huwmnid, less rain (late paddy
sown in first half), transplanting of Cole erops in main ficld

Total rainy days, celebration of karma puja, humid, carly harvesting of Cole crops.

Paddy harvest 1s the indicator for winter armivals, potato sowing, field preparation for
wheat sowing.

Maostly clear weather, wheat sown and mustard sowing, celebration of chatah puja,

full boom of winter, potato harvesting

Tirst half cold, second half very cold with fog, eclecbration of Makar Sankrati

I'able 7: Conine and adoptive strategies measures adopted by the farmers to combat climate change (N=355)

frAnntad Me,, ., 05 Yes (%) No (%) Don’t know (2%0)
)_IU-lllUlJ.bUlJﬂ dry secding 45.8 7.74 46.45
Agroforestry 36.77 8.39 54.84
Crop rotations 46.45 5.81 54.19
Chanage in time of farm operaticn 42.58 645 50,97
Integrated farming 3548 7.74 56.77
[nter cropping 40.00 7.10 52.90
Mulching 30.97 12.90 56.13
Rain water harvesting 38.06 10,32 51.61
Zero tillage to conscrve soil, moisture & save tinie 28.39 11,61 60.00
Usc of short duration erop varictics 45.81 3.23 50.97
Drought tolerant crop and crop varictics 36.13 11.61 52.20
Soil conservation lechniques 3871 7.10 54.19
Use of water conservation techniques 37.42 12,26 50.32
ITK knowledge to control discase, insects & pests 40.00 9.68 50.32
Use of organic & inorganic products to control discasc, 42.58 8.39 49.03
Tnnovative approaches 1o tnprove yicld, control disease, 39.35 7.74 52.90
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