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ABSTRACT

It isimportant to understand the reasons which make farmers more prone for certain coping and adapting

mechanism to climate chage. The study was conducted to know the adaption strategies opted by farmersin four
districts of Uttar Pradesh in Northern India. Five hundred farmers from 24 villages selected to study the current
status of adaptation strategiesin the region. Drawing from the existing literature on adaptation in climate change,

various adaptation strategies were categorized in to five main sub categories. Adaptation strategies vary across

different farmersin the four districts according to size of the landholding. While, large farmers are often more

likely to opt for soil conservation practices, small and marginal farmers are more prone to distress adaptation

strategies. These understanding fromthelocal level, which bring forward the reason as stated by farmerswould

be instrumental in developing decentralized adaptation policies for the future.
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CuimaTe changeisone of themost complex challenges
inthe current times and is going to affect popul ations
across the world (Anon., 2007). There has been an
observed change in the pattern of weather cycle,
temperature, rainfall, water currents and these be
visible more prominently in thefuture (Challinor and
Wheeler, 2008; Subash et al., 2013). The impact of
climate change will be prominent on agricultural
systemsand onindividual s dependent on them (Anon.,
2007). Existing explorations of the effects of climate
change on agriculture have used avariety of modelling
approaches to predict the long-run impact. Most of
the projection for the futuristic scenario of climate
change is done by modelling which may not have a
very precise mechanism for predicting situations
(Thimme Gowda et al., 2013). But even with
limitations of the modelling studies of climatic
changes, it is obvious that in the future changing
climate will have bearing on farming (Cochrane,
2017). Direct impacts of Climate Change include
reduced yield due to excessive heat or insufficient
water while extreme events like floods and droughts
can significantly impact the harvest, additionally,
climate variation can a so have animpact onirrigation
and soil quality (Gornall et al., 2010).

Rice and wheat are the major food crops being
grown in India and a predicted loss in their
productivity will definitely have asignificant impact
on the cultivators as well as consumers. The Indo-
Gangetic Plains, which is the foodbowl of India,
having rice and wheat as a magjor cropping system
then become an important area for any study. Rice
productivity is expected to go down by 3-15 per cent
(Masutomi et al., 2009) while in case of wheat
productivity losses are expected to be 2-23 per cent
(Heet al., 2013 and Ortiz et al., 2008) by the end of
the next two decades.

Adaptation is undoubtedly an important
component of any policy response to climate change
specifically while considering agriculture (Bandara
and Cai, 2014). Studies show that without adaptation,
climate change is generaly difficult for agricultural
production and for agricultural economies and
communities; but with adaptation, the vulnerability
can be reduced (Mendelson, 2012) and there are
numerous opportunities to be realized.

Adaptationin agricultureisacontinuous process,
whereas, diversity in agriculture is actually the
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manifestation of climatic and also to some extent of
soci 0-economi ¢ adaptation. Farmers and soci ety have
always adapted to climatic changes when allowed by
technological availability, their socio-economic
capacity and the economics of producing a given
commodity. The induced adaptation options have
included changing varieties/crops, altering fertilizer
rates to maintain grain quality more suited to the
prevailing climate, changing the timings of irrigation
and quantity of irrigation water, more effective use of
water including rain-water harvesting and conserving
soil moisture through different ways including crop
residue retention incorporation, atering the timing or
location of cropping activitiesand diversifyingincome
including through animal husbandry (Mendelson,
2012 and Sehgal et al., 2013). The study attempts to
find the adaption practices of rice and wheat farmers
to the effects of climate change in four districts of
Uttar Pradesh.

METHODOLOGY

The study was undertaken in four districts of
Uttar Pradesh in different vulnerability zones as
ranked in the study by Sehgal et al. (2013) which uses
the indicator-based method of vulnerability
assessment and ranks the different districts in the
region of Indo-Gangetic plainsinto four vulnerability
zones. One district was selected from each of
the vulnerability zones viz., Banda (extreme
vulnerability), Gorakhpur (high vulnerability), Kanpur
(moderate vulnerability) and Saharanpur (low
vulnerability) districts. A total of 500 farmers were
selected covering twenty four villages in the four
districts. In each district, two representative villages
were selected from three blocks within the district.
Each of thevillages had more than 50 per cent farming
househol ds practising rice-wheat cultivation and were
not more than three km away from the main
connecting road to the village. Within each village,
random sampl e surveys were conducted.

The quantitative datafor each practicewas cross-
tabulated using the IBM SPSS software (20.0). For
each of the practices,the responsewas coded as 1 and
Ofor practising and not practising respectively, farmer
response agai nst the farmer type within each district.
Thedatawas segregated for percentage farmers opting
for individual practice, hence the Table | to IV

represent only the percentage farmers opting for a
practice, therefore the total are not representative for
100 per cent and subsequently, the Kendal tau
correlations were checked between the farmer type
and each adaptation practice. Each of these
correlations was conducted only for the percentage
of farmers opting for a particular practice. The
guantitative data has been substantiated with help of
gualitative data to give a more nuanced reporting of
adaptation practices.

Classification according to Census (2010-2011)
using landholding sizes has been done in five
categories: Marginal farmer, small farmer, small-
medium farmer, medium farmer and largefarmer. The
number of farmers surveyed was 126 in Bandadistrict,
128 in Gorakhpur district, 117 in Kanpur district and
128 in Saharanpur district. Average landholding size
was 6.26 ha in Saharanpur, 1.76 ha in Kanpur, in
Gorakhpur it was 1.2 hawhileit was 3.05 hain Banda.

Asindicated in Fig. 1, more than 20 per cent of
farmersin Saharanpur district arelargefarmers. Most
of the larger farmer’s cultivated sugarcane, mango and
popular farms apart from rice and wheat. Increased
profits from commercial farming has resulted in
farmer’s ability to invest in land and therefore farm
size owned by individuals is higher in the district.
Whilein Gorakhpur district more than 50 per cent of
farmers are marginal farmers, in both Kanpur and
Banda land distribution varied among farmers.

A number of adaptation practices have been
recognized in the current literature on climate change
as seen along with the sub-categorisation in Fig. 2.
The categori sation of adaptation practicesisaccording
to currently availableliterature on various adaptation
practices. Category 1 and 2i.e., shiftin cropping type
and soil management practices are sometimes clubbed
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Fig. 1: Categorization of farmers in sampled four districts
according to land holding



ADAPTATION STRATEGIES OF RICE-WHEAT CULTIVATORS TO CLIMATE CHANGE 89

JAdaptation f’ractices'

£ —

Shiftin cropping pattern

Soil Management

Change af’;}.gl icultural Distress

Prarctices technologies Strategy
Change of lang-duration . Change in Planting e diced
to it dursbion e Straw mulching datex || Reduced
o shert-duratio Livestock
varieties
o0 Regid Change in seed
= Crop Residue ok :
Change frem short — [--[-qzll-q-rarnant quantit by [igrate
cduratien to leng duratien e
varieties i ; .
= Change in Fertilizer -
- , bd SEI cultivation application pl Sale of land
Changed orintraduced
new creps |l
: : Chanee i hera ; I
el 22 cl ulching h HEEE I Tuanae e Lt Laniel fallow
) _ i irrigation
Mixed cropping

Crop Rotation

Change crop variety

together in adaptation literature (Ghimireet al., 2017
and Ofori et al., 2015). Specificaly, practices like
mixed cropping and crop rotation are promoted to
increasethe soil nutrients.

ResuLTs AND Discussion

Shift in cropping pattern as an adaptation
mechanism to climate change

Table | depicts a range of shifts in cropping
patterns across districts in different vulnerability
zones. Among various practices adopted by farmers
in terms of the shift in cropping patterns, across
districts shifts to crop variety and to other crops are
the more popular practices. This is seen by farmers
acrossthelandholding sizesand districtsaswell. The
shift in crop variety is often done after a
recommendation from other farmersor to thevarieties
which are promoted in agricultural markets by the
government or private contractors. In Saharanpur
district, a number of farmers have shifted out of
sugarcane cultivation and have instead opted for rice-
wheat cropping dueto asharp fall in sugarcane prices
and industrial incompetence.

A shift towardslong duration varietiesfrom short
duration onesis not popular among farmersin almost
all districts, though the highest percentage of farmers

Fig. 2 : Adaptation Practices categorization

shifting to long-term varieties was reported in
Gorakhpur district. The shift ismore specific in case
of the rice crop in the region. A particular variety of
ricewasreported to have ahigher yield intwo villages
in Gorakhpur district, which was considered one of
thereasonsfor opting along duration variety. Farmers
in Bandadistrict reported that long duration varieties
of rice are not suited for the region, due to higher
water requirement among these varieties. Additionaly,
farmersin Khujaopur villagein Kanpur reported using
afrost resistant variety of wheat instead of the other
popular varietiesin the region.

In both Kanpur and Gorakhpur districtsfarmers
have opted for a specific short duration variety of
wheat (Halna). This variety is marketed as a 60-day
variety of wheat. A number of farmersreported sowing
Halnavariety in early January. Farmers would often
sow vegetable crops of potato, onion, garlic, carrots,
and cabbage in between the kharif and rabi crop.
Though it was mentioned that the variety often takes
almost 80 days and has lesser produce than the long
duration varieties, it provides an extra income from
the sale of vegetables for the farmers. While in
Saharanpur district, specific short duration basmati
rice variety gained popularity among farmers which
required lesser number of irrigation and was sold at a
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TaBLE ]
Percentage farmers opting for various shiftsin cropping patterns across districts

Shift in cropping pattern

Shiftto  Shiftin  Shift from Shift from

District other crop sl:ort teemto  longtermto Rc(;:iZn C'::l)lr;(pei?]g
crops variety ong.term short_ term
variety variety
Banda % within Marginal 21.3 2.1 4.3 8.5 4.3 19.1
farmer type Small 17.1 29 0.0 5.7 5.7 28.6
Small - Medium 21.7 13.0 8.7 13.0 0.0 47.8
Medium 36.4 18.2 9.1 9.1 9.1 63.6
Large 30.0 30.0 0.0 30.0 0.0 30.0
Total % of farmers 222 7.9 4.0 10.3 4.0 317
within districts
Gorakhpur % within Marginal 345 46.4 19.0 29.8 6.0 22.6
farmer type Small 41.2 58.8 35.3 41.2 5.9 47.1
Small - Medium 35.3 52.9 11.8 35.3 17.6 41.2
Medium 28.6 42.9 0.0 14.3 14.3 14.3
Large 33.3 100.0 33.3 33.3 66.7 333
Tota % of farmers 35.2 50.0 19.5 31.3 9.4 28.1
within districts
Kanpur % within Marginal 39.0 37.3 8.5 45.8 3.8 34
farmer type Small 51.6 54.8 9.7 48.4 125 12.9
Small - Medium 45.0 45.0 15.0 35.0 255 10.0
Medium 33.3 333 33.3 0.0 38.3 0.0
Large 33.3 66.7 0.0 100.0 23.7 333
Total % of farmers 43.1 44.0 10.3 44.8 25.0 7.8
within districts
Saharanpur % within Margina 20.0 20.0 10.0 25.0 3.0 15.0
farmer type Small 23.1 1.7 154 154 55 30.8
Small - Medium 43.8 50.0 9.4 18.8 10.5 375
Medium 37.1 34.3 11.4 22.9 23.4 31.4
Large 53.6 53.6 10.7 28.6 33.2 46.4
Total % of farmers 38.3 375 10.9 22.7 16.12 33.6
within districts
Tota % farmer type Marginal 31.4 31.4 11.9 29.0 4.8 15.7
within each Small 33.3 30.2 115 271 5.4 17.1
landholding Small - Medium 37.0 40.2 10.9 23.9 6.5 34.8
sizetype Medium 35.7 32.1 10.7 17.9 10.0 33.9
Large 455 52.3 9.1 34.1 14.6 48.9
Tota % of farmers 34.5 34.7 11.2 26.9 12.4 25.7
within districts
Kendall tau, p value 0.12, NS0.25, NS -0.82, NS 0.11, NS 0.48,0.05 0.12,NS

NS = Non-significant
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higher price in the markets. In Saharanpur district,
farmers across land holding size have access to the
short duration basmati rice variety, while in Banda
district, bigger farmers had access to the same. The
seed price of the short-duration basmati variety was
higher than the other varieties that farmers were
sowingintheareaand thereforewas adeterrent among
small and marginal farmers.

Farmers in all the four districts have started
opting out of certain processeslike crop rotation over
thelast 3-4 years. Anincreasein the number of Nilgai
and cowsin the village were often stated as a reason
to do so. Banda district, additionally, had a specific
cultural practice called ‘Annapratha’, where cows in
the summer months (end of April to June) areleft stray
to graze in open lands. This practice ensured fodder
for animal s during the parched summer months. Over
the yearsthe common pasture lands have reduced and
are being used for agricultural purposes, resultingin
cows entering farmlands.

Farmers who are able to fence their farms are
till ableto continue crop rotation. Acrossdistricts, it
was seen that small and marginal farmers, who cannot
investintheinfrastructure required to cope with stray
animal menace have opted out of crop rotation which
explains the positive correlation that was seen
between land holding size and crop rotation.

Mixed cropping is practised more commonly in
Bandaand Saharanpur districts, while Kanpur district
has a very low number of farmers opting for this
practice. In Kanpur district, farmers plot small
monoculture crops on the smaller farm rather than
practising mixed cropping. In Saharanpur district,
larger farms, in general, are lined with Poplar and
Eucalyptus trees. Presence of sugar and paper mills
aids in the diversification of crops on the farm. A
number of farmers also own mango orchards besides
growing poplar and sugarcane. Farmers practice mix
cropping between mustard and wheat during rabi
season. It was mentioned by a farmer that mix
cropping is possible with wheat, but with rice it is
usually not so profitable, as the tree shade often
reduces productivity in rice, while the wheat crop is
sown within sparsely populated poplar farms.

Soil management practices as an adaptation
mechanism to climate change

Table Il depicts the distribution of various soil
management practices in various districts.
Government policies on adaptation to climate change
often promote soil management practices, which helps
not only in increasing soil fertility but also reduces
carbon emissions from the field (Bijay-Singh et al.,
2008; Fangueiroet al., 2017 and Ghimireet al., 2017).
Most of the soil management practices are not
traditionally practised by farmers, therefore
knowledge dissemination regarding benefits of the
practice is often done by the Agriculture Department
and non-governmental organization working in the
field of agriculture.

Crop residue management due to higher water
requirement is practised by farmers who have easy
accesstoirrigation. Marginal and small farmerswith
Nno access to irrigation rarely opted for crop residue
management. Farmersin Bandadistrict also reported
using crop residue and weed as fodder for animals
instead of mulching the residue. As indicated in
Table 111, Bandadistrict has the lowest propensity of
farmers opting for crop residue management while
Saharanpur district has the highest. Farmers in
Saharanpur district reported decreased use of
fertilisersasaresult of crop residue management over
the years.

Straw mulching is one of the soil management
practices which has been part of the traditional
agricultural system. In Banda district, a number of
farmersreported practising straw mulching morethan
15 years back but this has been discontinued in the
last 10-15 years. The two main reasons stated for the
same was delayed rains and destruction of the crop
by ‘Anna’ cows, while in Kanpur district the farmers
suggested discontinuation of the practice due to non-
availability of straw seeds. Earlier, farmers would
receive free straw seeds from the Agricultural
University inthearea, but discontinuation of subsidy
from government institutions has lead farmers to
discontinue straw mulching. Some of thelargefarmers
in sampled villages like Bhisi Jargaon and Pachor
(Kanpur) still continue straw mulching. The soil
quality in Pachor village has deteriorated considerably
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TasLE I
Percentage farmers opting for soil management practices across districts

Soil Conservation practices

District Cropresidue Strawmulching  SRI cultivation  Weed mulching
managment
Banda % within Marginal 0.0 0.0 4.3 21.3
Farmer type Small 29 29 0.0 31.4
Small-medium 174 26.1 4.3 39.1
Medium 9.1 9.1 9.1 54.5
Large 50.0 30.0 0.0 60.0
Tota % of farmers 8.7 8.7 32 33.3
Gorakhpur % within Marginal 155 8.3 1.2 16.7
Farmer type Small 11.8 5.9 0.0 17.6
Small-medium 17.6 235 11.8 294
Medium 0.0 0.0 0.0 0.0
Large 33.3 0.0 0.0 33.3
Total % of farmers within district 14.8 9.4 2.3 18.0
Kanpur % within Marginal 15.3 13.6 34 13.6
Farmer type Small 194 22.6 12.9 16.1
Small-medium 20.0 20.0 25.0 25.0
Medium 33.3 66.7 66.7 66.7
Large 33.3 33.3 0.0 0.0
Total % of farmers within district 18.1 19.0 11.2 17.2
Saharanpur % within Marginal 15.0 25.0 5.0 5.0
Farmer type Small 30.8 46.2 0.0 0.0
Small-medium 31.3 31.3 9.4 18.8
Medium 28.6 34.3 8.6 17.1
Large 429 50.0 3.6 14.3
Total % of farmers within district 30.5 36.7 6.3 13.3
Total % Farmer type Marginal 11.9 9.5 29 15.7
within each Small 135 15.6 4.2 19.8
landholding Small-medium 22.8 26.1 12.0 27.2
sizetype Medium 21.4 26.8 10.7 25.0
Large 43.2 40.9 2.3 25.0
Total 18.1 185 5.6 20.5
Kendall tau, p value 0.51, 0.01 0.26, NS -0.012, NS 0.30, NS

NS = Non-significant
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over the years and farmers are trying to restore the
quality. Farmers with access to submersible pumps
and tractors reported being more prone to adopting
straw mulching and crop residue management.

In Saharanpur and Kanpur districts, anumber of
farmers adopt parts of the Systemic Rice
Intensification (SRI) technique to crop rice as
compared to other two districts. Farmers reported
higher productivity with SRI cultivation, but also
reported that the cost of cultivation increases due to
its labour intensive and time-consuming nature,
resulting in many farmers not adopting the practice.
In general, the districts of Banda and Gorakhpur
showed a lesser propensity towards adopting soil
management practices like Systemic Rice
Intensification (SRI) cultivation and straw mulching
as compared to other two districts. A negative, non-
significant correlation was seen among farmer type
and adoption of SRI cultivation, indicating that size
of landholding did not impact this. One of thereasons
was that it is labour intensive in nature and while
smaller farmers could practise SRI cultivation using
family labour and practising SRI cultivation on larger
tracts of land could often be economically unviable.

Change in agricultural technologies as an
adaptation mechanism to climate change

Changes in agricultural technologies are often
considered as coping mechanisms as opposed to
adaptation practices. It has also been argued that
coping mechanisms like a change in planting dates
can result in acomplete shift in afarming season over
a period of time (Crane et al., 2011). Table 11l
represents the distribution of these shiftsin farming
practice among farmers across districts.

Changein seed quantity as a coping mechanism
is popular among farmers across districts. A non-
significant correlation was observed across the
landholding sizes as mentioned in Table Ill. While
farmersin Bandadistrict reportedincreasing the seed
quantity over theyears, specifically when using same
crop variety in the consecutive years, farmers in
Saharanpur district decreased the seed quantity. The
trend for decreasing seed quantity was seen among
farmerswho shifted to basmati ricevariety. The short
duration variety seeds were more viable and hence

the decrease. Similarly, in Kanpur district, it was seen
that farmers cropping late variety of wheat often also
used lesser seeds as compared to traditional long-
duration wheat varieties.

Changein an average number of irrigationsgiven
per crop was not opted by most of the farmers in
Gorakhpur district. Farmers reported using diesel-
based pumpsin case of failure of rainfall. Farmersin
al the four districts reported that irrigation is an
important component of grain productivity,
specifically for rice which is a water-intensive crop.
While for wheat, in general, water requirement was
not as much and one or two showers of rain from the
winter rainfall wasenough, apart from the pre-sowing
irrigation. Interestingly, in Saharanpur district the use
of short duration variety was seen asapreferred option
asthe number of irrigations could be reduced for rice
crop.

Additionally, Saharanpur district presents a
unique case in terms of change in agricultural
technol ogies. Farmersreported decreasing the quantity
of fertiliser over theyears. The average fertiliser used
inthedistrict iscomparatively substantially lesser as
compared to other three districts. Farmers reported
that in the last five years, use of Urea and Di-
Ammonium Phosphate has al so considerably reduced.
Even in terms of pesticides, farmers here use one or
two sprays of pesticides as opposed to 3-5 sprays per
crop in the other three districts. Kanpur district gave
adifferent picturein different villages, villageswhich
were closer to the Agricultural University were more
likely to use alesser amount of fertilisersand pesticide
as compared to villages further away.

Bandadistrict hasthe highest number of farmers
dependent upon rainfall, therefore planting dates are
often shifted, especially for the kharif (rice) crop,
while the change in planting dates is not seen as so
prevalent for therabi crop in Bandadistrict. In Kanpur
and Gorakhpur districts, farmers cropping Halna
variety of wheat often take late sowing of wheat. In
Bandadistrict, farmers do not opt for thisvariety due
to the shedding of matured grainsif not harvested on
time. Changein planting datesis more often reported
by farmers’ solely dependent on rainwater for
irrigation across various districts.
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TasLE 11
Percentage farmers opting for a change in agricultural technologies across districts

Change in Agricultural Technologies

Changein Changein number Decrease Changein
seed quantity of irrigation fertilizer quantity  planting dates

Banda % within Marginal 38.3 6.4 8.5 31.9
Farmer type Small 48.6 11.4 20.0 62.9
Small-medium 52.2 174 21.7 60.9
Medium 27.3 54.5 18.2 72.7
Large 40.0 10.0 10.0 50.0
Total % of farmers within district 42.9 14.3 151 50.8
Gorakhpur % within Marginal 36.9 3.2 5.6 35.7
Farmer type Small 41.2 4.3 2.3 52.9
Small-medium 47.1 7.4 1.4 47.1
Medium 14.3 0.0 6.8 57.1
Large 0.0 0.0 9.6 33.3
Total % of farmers within district 36.7 37 4.0 40.6
Kanpur % within Marginal 57.6 21.7 7.8 47.5
Farmer type Small 48.4 13.2 34 38.7
Small-medium 55.0 3.0 151 35.0
Medium 66.7 0.0 32.3 33.3
Large 66.7 0.0 0.0 0.0
Total % of farmers within district 55.2 11.7 11.72 41.4
Saharanpur % within Marginal 50.0 15.0 30.0 40.0
Farmer type Small 46.2 7.7 385 53.8
Small-medium 40.6 6.3 31.3 375
Medium 62.9 114 22.9 314
Large 46.4 7.1 214 46.4
Total % of farmers within district 50.0 7.8 27.3 39.8
Tota % Farmer type Marginal 44.3 22.4 4.8 38.6
within each Small 46.9 16.3 125 52.1
landholding Small-medium 47.8 6.5 16.3 44.6
sizetype Medium 50.0 79 17.9 42.9
Large 432 6.8 15.9 432
Total 46.0 6.0 10.8 43.2

Kendall tau, p value -0.017, NS -0.012, NS 0.001, NS -0.098, NS

NS = Non-significant



ADAPTATION STRATEGIES OF RICE-WHEAT CULTIVATORS TO CLIMATE CHANGE 95

While, soil management practices and shift in
cropping patterns may vary highly significantly among
farmers in accordance with their socio-economic
status in the village, with more large farmers opting
for them, change is agricultural technologies has a
non-significant correlation to land holding sizes.
Change in the agricultural technologies is strongly
related to irrigation type, with farmers dependent on
rains for agriculture being more prone to changing
planting datesthan farmersusing irrigation fromtube-
wells and submersible pumps.

Distress adaptation practicesas an adaptation
mechanism to climate change

Farmersin more vulnerable districts resort to a
number of distress adaptation strategieswhich include
opting for aternative livelihood options, migrating
out of agriculture and sale of land and livestock.
Table 1V shows the distribution of these distress
strategies opted by farmers in various districts.

Bandadistrict ranks highest in terms of farmers
opting for distress adaptation, Gorakhpur district also
has a high number of farmers migrating to different
cities and states where most of them opt for circular
migration, wherethey cometo the city during sowing
and harvesting season, while the rest of the time the
cropismaintained by women and elderly inthefamily.
Difference between migration in Banda and
Gorakhpur districts, depends upon nature of the job
that individuals take up in the cities they migrate to.
While migrantsfrom Gorakhpur got training as skilled
labour and therefore could send in money for
maintenance of the farmsin the home city, Migrants
of Banda district mostly took up jobs as unskilled
labour resulting in leaving thefarmsfallow or selling
the land.

In Kanpur district, different blocks gave a
different picture. In the Sarsaul block, which is on
down stream of river channels in which factory
effluents from leather industry are dumped, farmers
leave land fallow during the kharif in case of delayed

rains. In terms of migration, farmers in Bidnu block
reported that individuals have back-migrated to the
villagewhilein Sarsaul block young farmers are still
migrating out. Diverse forms of irrigation play an
important role in the distress situation of farmersin
Kanpur district aswell.

Banda district is an important site for
understanding farmersin distress situations. A number
of social factors play an important role in the
formulation of the crisis that is occurring in Banda
district. Apart from the distress option mentioned in
Fig. 2. Bandadigtrict also has ahigh number of farmer
suicides in the region. Of the villages surveyed, two
of the respondents mentioned that their family
members have committed suicide. High amounts of
crop indebtedness and crop failure in the region has
resulted in farmerseither migrating out of agriculture
or taking extreme measures like suicides.

The inherent nature of farming requires
constantly work with natural phenomena like
temperatureand rainfall, thereforeit is suggested that
the human environment synergy can be best
understood by conceptually reflecting upon responses
fromthelocal level. Some of the practiceslike opting
for short duration varieties have benefited farmersin
multiple ways in terms of reducing seed quantity,
fertiliser use and irrigation, while strategies like SR
cultivation which is labour intensive do not seem to
be popular among farmers. The climate adaptation
strategies which are more economically viable and
less resource intensive are more likely to be
undertaken by farmers. In this regard, government
intervention at a local level becomes paramount
importance as seen in the case of Kanpur district,
where farmers practised straw mulching when the
subsidy for straw seeds was available. Additionaly,
within adistrict often the large farmer ismore likely
to opt for soil management practices while marginal
and small farmers are more prone to distress
adaptation strategies, specifically in districts like
Banda and Gorakhpur. Such disparity that exists
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Percentage farmers opting for distress adaptation practices across districts
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TaBLE IV

Distress Adaptation Strategies

Increase Reduce Migrate Sold land
fallow land livestock

Banda % within Marginal 34.0 8.5 334 234
Farmer type Small 40.0 22.9 22.9 34.3
Small-medium 56.5 13.0 13.0 8.7
Medium 63.6 36.4 45 18.2
Large 60.0 10.0 2.3 10.0
Total % of farmers within district 44.4 15.9 16.0 22.2
Gorakhpur % within Marginal 11.9 17.9 37.9 8.3
Farmer type Small 17.6 0.0 27.8 5.9
Small-medium 29.4 29.4 235 5.9
Medium 0.0 14.3 3.7 0.0
Large 66.7 0.0 0.0 0.0
Total % of farmers within district 15.6 16.4 18.6 7.0
Kanpur % within Marginal 32.2 34 13.6 6.8
Farmer type Small 35.5 3.2 9.7 6.5
Small-medium 25.0 5.0 5.0 0.0
Medium 66.7 0.0 0.0 0.0
Large 0.0 0.0 0.0 0.0
Total % of farmers within districts 31.9 34 10.3 5.2
Saharnpur % within Marginal 10.0 0.0 0.0 5.0
Farmer type Small 0.0 0.0 29 7.7
Small-medium 125 0.0 0.0 3.1
Medium 29 5.7 0.0 8.6
Large 10.7 3.6 0.0 7.1
Total % of farmers within districts 7.8 2.3 0.8 6.3
Tota % Farmer type Marginal 22.4 10.0 16.2 11.0
within each Small 29.2 9.4 20.8 16.7
landholding Small-medium 29.3 9.8 16.3 4.3
sizetype Medium 17.9 125 125 8.9
Large 25.0 4.5 6.8 6.8
Total 24.7 9.6 159 10.2

Kendall tau, p value 0.104, NS -0.018, NS -0.553, 0.01 -0.230, NS

NS = Non-significant
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among farmers based on the vulnerability zone that
they arein and their own land holding size becomesa
determinant for opting for adaption practices.
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