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Dear Readers
There is increasing evidence that agroecological approaches help in coping with climate
change. While we cannot stop the changes that are happening in our environment, we
can adapt to the changing situations so that farm livelihoods, food production, our
ecosystems and the nations health sustain for longer periods. Innovative farmers have
shown various ways and means to tide over the crisis of unpredictable weather conditions.
This issue puts together some of the ground experiences. Hope these experiences inspire
many more to practise climate resilient agriculture.
This issue is published in collaboration with Agricultural Biodiversity Community (ABC),
a knowledge initiative started in 2011. We are extremely thankful to MISEREOR for
extending its support, encouraging us to continue in the service of knowledge exchange,
through the magazine. However, beyond their support, we would require more resources
to sustain this initiative. We seek your support, in large numbers, through voluntary
contributions. To enable us to share a printed copy with you during the year 2017, kindly
send your contributions along with the enclosed form. We have also opened up for
advertisements that promote eco-friendly services, products and events. You can see
the details inside the magazine.
The Editors
LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social
options open to farmers who seek to improve productivity and income in an ecologically sound way.
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe
and efficient use of external inputs. It is about the empowerment of male and female farmers and
the communities who seek to build their future on the bases of their own knowledge, skills, values,
culture and institutions. LEISA is also about participatory methodologies to strengthen the capacity
of farmers and other actors, to improve agriculture and adapt it to changing needs and conditions.
LEISA seeks to combine indigenous and scientific knowledge and to influence policy formulation to
create a conducive environment for its further development. LEISA is a concept, an approach and a
political message.
ILEIA – the centre for learning on sustainable agriculture is a member of AgriCultures Network
which shares knowledge and provides information on small-scale family farming and agroecology.
(www.theagriculturesnetwork.org). The network , with members from all over the world - Brazil,
China, India, the Netherlands, Peru and Senegal, produces six regional magazines and one global
magazine. In addition, is involved in various processes to promote family farming and agroecology.
The ILEIA office in The Netherlands functions as the secretariat of the network.
MISEREOR founded in 1958 is the German Catholic Bishops’ Organisation for Development
Cooperation. For over 50 years MISEREOR has been committed to fighting poverty in Africa, Asia
and Latin America. MISEREOR’s support is available to any human being in need – regardless of
their religion, ethnicity or gender. MISEREOR believes in supporting initiatives driven and owned by
the poor and the disadvantaged. It prefers to work in partnership with its local partners. Together
with the beneficiaries, the partners involved help shape local development processes and implement
the projects. This is how MISEREOR, together with its partners, responds to constantly changing
challenges. (www.misereor.de; www.misereor.org)

AME Foundation promotes sustainable livelihoods through combining indigenous knowledge and innovative technologies for Low-External-Input natural resource
management. Towards this objective, AME Foundation works with small and marginal farmers in the Deccan Plateau region by generating farming alternatives,
enriching the knowledge base, training, linking development agencies and sharing experience.
AMEF is working closely with interested groups of farmers in clusters of villages, to enable them to generate and adopt alternative farming practices. These
locations with enhanced visibility are utilised as learning situations for practitioners and promoters of eco-farming systems, which includes NGOs and NGO
networks. www.amefound.org
Board of Trustees
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Building climate resilience
Seema Ravandale, Vinod
Niranjan and Debashish Sen
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In distressed situations of drought
and floods, tribal farmers of
southern Bundelkhand region
illustrated that System of Crop
Intensification, an agro ecological
method, helps build climate
resilience. The socio-technical
approach based on building upon
the traditional knowledge and
innovative capacities of farmers,
proved to be effective in building
climate resilient cropping systems.

Farmer innovations
Sustainable solutions to
fight climate change
T J James and Stebin K
Farmers in the hilly terrains of
Kerala have been innovating,
adopting and adapting practices
and processes to address the impacts of climate change. Engaging
such innovative farmers is key in developing sustainable solutions.

25

Developing climate resilient farming
Anshul Bhamra and Syed A A Ishaqi Farhan
Small farmers in Bundelkhand are adopting agricultural systems
that cope with climate change, with support from Development
Alternatives. The initiatives undertaken at the farm level and
landscape level, combined with are being upscaled building long
term sustainability of climate resilient agriculture systems in
Bunndelkhand.
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Erratic rainfall patterns coupled
with monocropping systems have
made farming unreliable and
highly risky, especially in rainfed
regions. Simple practices like
water conservation can make a
huge difference in preparing
farmers to cope with these climate
aberrations.
Enhancing
biodiversity on the farm is a proven
solution for improving livelihoods,
environment and reducing risks.

Adhinarayanan R

This issue is published in collaboration with
Agricultural Biodiversity Community (ABC)
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Editorial

Climate change and
agroecological approaches

M

illions of livelihoods dependent on climate
sensitive sectors like agriculture, forestry,
fisheries, livestock etc. are all under threat.
Climate is changing and is changing fast. It is no more just
about rising sea levels and melting glaciers. It is visible much
closer…in the form of heavy downpours, floods, droughts,
long dry periods, heat waves etc. Increasing occurrence of
extreme weather conditions are already showing signs of
their adverse impact on ecosystems, livelihoods, economy
and health of the people.
Both agriculture and people depending on agriculture are
the most vulnerable to climate change. The vulnerability
index developed by CRIDA under the National Initiative
on Climate Resilient Agriculture (NICRA) describes 115
districts across 15 states in India as “highly vulnerable” to
climate change effects. Adaptation becomes important in
coping with such situations and reducing its impact.
The issue of climate change is gaining a lot of recognition,
both at national and global levels, especially among
researchers and policy makers. Yet, the farmers and people
vulnerable to climate change, at large, are yet to be prepared
on impending events and the ways to cope with it.
There are however pockets of innovative excellence, where
farmers either on their own or with help of change agents
are adapting themselves to changed situations. This issue
brings out some ground experiences on how farmers and
farmer groups are coping and adapting to climate change
conditions using agro ecological approaches.

Agroecology – as an adaptation approach
To build resilience in present agriculture systems, farmers have
to alter certain practices. They need to adopt practices that are
different from what they are doing now - practices which help
in water conservation, which build soil health organically, adopt
cropping practices that use less resources like SCI etc.

4

Improving water harvesting in rainfed regions gains even
more emphasis as an adaptation strategy to climate change.
Simple structures like farm bunds (Bhamra and Farhan, p.25)
and farm ponds (Aadhi Narayanan, p.34) have made a great
difference in building resilience on farms.
LEISA INDIA  JUNE 2017

Farmers have been coping with extreme weathers by
following simple practices on the farm. These include
enhancing soil fertility through organic means to improve
water holding capacity, selecting a stress tolerant or a hardy
variety, seed treatment for better germination, change in
crops grown and changing the way crops are grown. For
example, despite the extreme climatic conditions, System
of Crop Intensification (SCI) with its variations, proved to
be a promising climate smart technique for farmers in Panna
region in not only minimizing their risks but also in
enhancing the yields (Seema Ravandale et al., p.5)
Crop diversification is one of the strategies adopted by the
farmers in response to climate change. By enhancing
biodiversity, the risks in farming got drastically reduced.
Biodiversity not only nurtured the ecosystem, it also
provided multiple sources of income, thus enhancing
resilience.(Aadhi Narayanan, p.34; James and Stebin, p.10).
When people become too vulnerable and nothing sustains
owing to repeated disasters, it is time to look for alternative
livelihoods. While the coastal farmers in Odisha took up
‘mud crab farming’ (K C Sahu, p.21), the tribal communities
in Bundelkhand region adopted agroforestry as an alternative
livelihood option (Bhamra and Farhan, p.25).

Integrating people’s knowledge
Farmers’ knowledge and experience on adaptation has
enabled them to cope with extreme weather and
environmental change, over centuries. Farmers have been
innovating, adopting and adapting practices and processes
to address the impacts of climate change in their ecosystem.
Identifying, harvesting and organizing and scaling up of this
growing body of knowledge and grass root level innovations
is necessary to be of great benefit to other farmers in building
resilience to climate change.
Integrating people’s knowledge with available scientific
knowledge on climate change could be one way of building
our capacity in addressing the issue of climate change. This
can happen when innovative farmers are engaged in
developing sustainable solutions.


Photo: PSI

Farmers observing SRI crop

Building climate resilience
Seema Ravandale, Vinod Niranjan and Debashish Sen
In distressed situations of drought and floods, tribal farmers
of southern Bundelkhand region illustrated that System of
Crop Intensification, an agro ecological method, helps build
climate resilience. The socio-technical approach based on
building upon the traditional knowledge and innovative
capacities of farmers, proved to be effective in building
climate resilient cropping systems.

T

he Bundelkhand region of central India has become
synonymous with drought, distress and poverty. It
repeatedly hit the media as it experienced severe water
stress in 2014 and 2015. In the past, drought was experienced
around once in every 16 years. But, of late, it has become a
regular phenomenon. The region also witnessed erratic, high
intensity rainfall, particularly in 2011 and 2016. Even in an

year of average rainfall, the region faces acute scarcity of
water for irrigation as well as for domestic use.
Lack of drought proofing measures, appropriate farming
practices coupled with highly variable annual rainfall makes
the poor of the region, vulnerable. Absence of mechanisms
for compensating crop losses leads to increasing
indebtedness, unemployment and land transfers to big
farmers or non-agriculturists, thus trapping people in a
“vicious cycle of poverty”. The region has witnessed largescale migration by the landless and also marginal farmers
over the last decade.
In December 2013, People’s Science Institute (PSI), initiated
a long-term action programme in 10 villages of Panna
district. PSI is a non-profit public interest research and
development support organization based in Dehradun. The
programme included 850 farm families having 1442 ha of
agricultural land. The goal was to demonstrate and extend a
model of climate smart self-reliant development by
LEISA INDIA  JUNE 2017
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Women farmers of Aloni village maintaining grid spacing using knotted rope under direct sowing

promoting drought combatting measures and innovative
agronomic practices that would improve water, food,
nutrition and livelihood security among vulnerable sections
of the society, in a socially-just manner. The crop
management strategy was developed based on PSI’s
experience with System of Crop Intensification (SCI) in the
States of Uttarakhand and Himachal Pradesh for more than
ten years. This innovative strategy was identified as a method
with a potential to improve livelihoods, if not fully achieve
local food and livelihood security.

to long dry spells of 25-30 days in September and October.
Only eight plots of SRI could be harvested at the end of the
season. Yet, the villagers observed that the SRI crops were
healthier, had more tillers, and survived for a longer duration
than the conventional crops. Crop cutting done in six of the
SRI plots showed a 38% increment in the yield, when
compared with some of the surviving conventional crop
plots. While the average paddy grain yield in the SRI
plots was 2.53 tons/ha, it was only 1.83 tons/ha in
conventional plots.

Farm trials
Farm level trials were initiated in Kharif season of 2014
with 25 farmers, mainly cultivating paddy on plots averaging
100-200 m2. Farmers adopted or adapted the principles of
seed selection. Seeds were treated with different materials
like cow-urine, jaggery, ash, organic compost, soil from
termite colonies, based on their availability, locally. Using
soil from a termite colony was a suggestion made by a farmer
to repel termites, which is a major problem in the area.
Direct sowing with grid spacing was taken up which is the
usual practice in the rainfed areas. Weeding was done twice
or thrice depending upon the availability of irrigation water.
“Mataka Khad” (see Box 2) was applied. As this is primarily
a rainfed region and rainfall is uncertain, farmers were
reluctant to practice alternate wetting and drying (AWD)
method for paddy.
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The year 2014 was a serious rainfall deficit year and most
rice plots (conventional as well as SRI) did not survive due
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Box 1: What is SCI?
Application of principles and practices of System of Rice
Intensification (SRI) to a range of other crops is being referred as
System of Crop Intensification (SCI). SCI is an agro ecological
innovation for improving agricultural production, food security, and
resilience to climate change. It aims to achieve higher output with
less use of or less expenditure on land, labour, capital, and water –
all by making modifications in crop management practices
(FAO, 2014).

Box 2: Mataka Khad
A preparation of cow dung (5kg), cow urine (5litre), and jaggery
(250gm) added to 10 litres of water. One such mix Mataka Khad is
sufficient for half acre (2000 m2). This preparation is kept for three
days for composting, and should later be used within 4-5 days along
with the application of irrigation water or during rainfall. One litre of
Mataka Khad is to be mixed in 10 litres of water before applying to
the field.

two-way process in which farmers participated, raised
concerns, and made appropriate changes at various phases
of cropping cycle.
A steady growth in the number of SCI farmers, from 125 to
573, has been observed from 2014 to 2016. An exponential
growth in the area, from 3.7 ha to 224.4 ha., was observed
during the same period.

Farmers adapt practices to suit climatic conditions

Photo: PSI

Farmers experimented in different ways to accommodate
the principles of SCI to suit their farm conditions, crops
and rainfall pattern as explained below.

A farmer in Makkepala village displays maize cobs of SCI and
conventional method

Scaling up
In 2015 and 2016, the System of Crop Intensification (SCI)
was promoted with various crops: wheat, maize, black gram,
chick pea, and mustard. Scaling up was accomplished by
training local youth and/or progressive farmers as village
level resource persons (VLRPs). These persons provided
timely support to farmers and monitored the SCI fields.
Dialogues with farmers to address doubts, exposure visits
to successful demonstration fields, inter village farmers’
interactions, and post-harvest felicitation of progressive
farmers were some of the tools used for mobilizing farmers
and stimulating their curiosity about SCI. Learning and
modifying the application of SCI in the context of farm
conditions, rainfall pattern, and labour availability was a

Any agricultural intervention needs to factor
farmers’ existing practices and build upon
their knowledge, experience and skills.
It needs to strive towards minimization of
risks, stabilize and even enhance the yields
in a given context.

For farmers in rainfed areas, timely sowing during the Kharif
season and tapping moisture at the appropriate moments in
the Rabi season are critical steps for successfully sowing
and establishing the crop. Farmers choose their cropping
pattern for both seasons based on rainfall patterns and insitu soil moisture content. Over the three years, farmers
experimented and modified their practices for operations
like seed treatment, seed rate and spacing - both under grid
pattern as well as line sowing. The choice, preparation and
application of organic manure, soaking of seeds for quick
germination, procuring an appropriate weeder based on soil
type, and many more specific details were worked out with
farmers. For example, in the event of low soil moisture
during the Rabi season, farmers soaked the seeds of wheat
and chick pea for quick germination and early establishment
of the crop. In case of availability of partial irrigation,
farmers preferred not to soak the seeds.
In paddy, most farmers shifted to transplanting from direct
sowing in 2015. Due to long dry spells and inadequate

Farmers and area coverage under SCI
573
480
385

260

224.4

125

104.4
3.7

Rabi
2014-2015

52.3

32.5

Kharif
2015

Rabi
2015-2016

No. of Net Farmers

Kharif
2016

Rabi
2016-2017

Area (ha)
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Bhaddi Ahirwar, a hard-working farmer of Sonmau Kalan village
in Panna district of Madhya Pradesh, owns 2 acres, mainly rain-fed
land with average fertility. He grows
paddy, maize, and pigeon pea
during Kharif season and wheat,
mustard, and chick pea in Rabi
season.
In Kharif 2015, when other farmers
were still experimenting with the
System of Rice Intensification (SRI)
on just small fractions of land, i.e.,
up to 100-200 m2, Bhaddi took the
risk of experimenting on 1500 m2,
despite being ridiculed by elders. He reasons out that “I was
convinced that this technique strengthens the roots and hence a
single plant is strong enough to tolerate a dry spell, heavy rainfall,
and diseases. Despite the low rainfall in 2015, I got 2 quintals of
extra paddy from the SRI plot. In 2016, I doubled the area under
SRI paddy and got 4 quintals of extra paddy despite floods.” After
obtaining yield increases of 56% (2.6 tons/ha to 4.05 tons/ha) and
49% (2.8 tons/ha to 4.17 tons/ha) in 2015 and 2016, respectively,
Bhaddi subsequently started applying SRI principles in other crops
too. In Rabi 2016, he practiced SCI for wheat and chickpea on
more than half of his land.
He observes that “farmers need some time to realize that SRI is not
labour intensive and time consuming. Rather it is a matter of their
getting accustomed to the idea that their old practices can be
changed for the better”. Bhaddi has invited other farmers to his SCI
fields. He believes that “indebtedness is the main reason of farmers’
poverty in this region. SRI needs less seeds, less investment, no
market dependency and brings higher output. Hence it freed me
from the clutches of the landlords”.

rainfall, however, farmers could not transplant their seedlings
early. Based on seedling age, farmers adjusted their line-toline distance: the older the seedlings, the closer the line
spacing of rows. Based on 2015 experiences, some of the
farmers set up community based cascading nurseries.
Cascading nurseries are nurseries that are grown in sequence
at an interval of 7 days, to ensure availability of appropriately
aged young seedlings for transplantation with the onset of
rainfall.
Farmers who continued with direct seeding, revived the
traditional practice of machau, where the field is ploughed
when the crops reach 20-25 days growth. While the stronger
plants survive, weaker plants and weeds are uprooted. In
drought years, farmers had the option of using a dry soil
weeder to uproot excessive plants and weeds, and maintain
uniform distance between lines.
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For wheat, mustard and chick pea, farmers preferred line
sowing as grid spacing was considered as labour intensive.
LEISA INDIA  JUNE 2017

In the absence of a proper seed drill, sowing one or two
seeds per hill by hand is a tedious task. The practice of line
sowing has been enhanced by the introduction of the Tifan,
a three-pronged multiple type seeder designed and fabricated
by farmers. It can be used with the traditional ox-and-plough
system, and the line spacing can be adjusted according to
crop and soil moisture conditions.
SCI trials conducted with transplanting of mustard crop
(PBold variety) in the Rabi 2015 were not so successful.
Next year, a young farmer, Mahapat Singh from Ghutehi
village used Tifan for line sowing of the PBold variety of
mustard on half of his land (2000 m2), while broadcasting in
the conventional way on the other half. He got an additional
40 kgs of mustard (25% productivity enhancement) from
the plot where line sowing was done.
Singh asserts that “line sowing is as good as SRI, as in
principle, many fewer plants should be maintained in the
field no matter which way you sow them. I have been asked
to use ¼th seed rate as compared to what I would have used
in broadcasting. Mustard seeds are too tiny for seed drills.
Hence to maintain the lower seed rate, I have mixed the
seeds with cow dung compost. Next time, I will try to reduce
the seed rate further as it should give more productivity.”
When asked what he will do in a low rainfall year, Singh
said that “success in sowing of mustard depends on the soil
moisture. In a drought year, I will either reduce the seed
density by increasing line spacing using Tifan or I will shift
to chick pea.” He was sceptical about increasing line spacing
as that might enhance the loss of soil moisture. However,
Krupal Singh, the VLRP with more experience, suggested
to cover the open spaces with mulch.

Outcomes
Panna district received 60% and 65% of its average annual
rainfall in 2014 and 2015 respectively. The farmers recalled
that dry spells in 2014 varied between 15-20 days, and
exceeded up to 25-30 days between the last September rains
and the first October rains. In 2015, although the early
monsoon helped in timely sowing, the subsequent dry spells
varied between 15-20 days, while the rains tapered off in
September. In 2016, the area received heavy rainfall of high
intensity, particularly in July and August causing flooding
in some parts.
The high variability of rainfall, seriously affected agricultural
production across 2014-16. Initially, it was difficult to
convince farmers about the merits of SCI as their major
concern was with the stability of their crop production rather
than increasing it. PSI’s initial efforts therefore focussed on
establishing successful demonstrations with the aid of

Table 1: Performance of SCI and conventional crops in seasons of droughts and excess rain
2015 (drought year)

2014 (drought year)
Crops

Paddy
Maize
Black Gram

Avg. grain yield t/ha)
Conventional

SCI

1.83
-

2.53
-

-

%
Increase

Avg. grain yield t/ha)
Conventional

SCI

38 %
-

2.53
2.2

3.7
3.4

-

-

0.72

2014 (excess rains)
%
Increase

Avg. grain yield t/ha)

%
Increase

Conventional

SCI

46%
55%

2.83
-

4.27
--

51%

1.08

50%

1.14

1.55

36%

Wheat

2.2

2.9

32%

2.75

3.72

35%

2.5

3.4

36%

Chick Pea
Mustard

1.46
-

2.14
-

47%
-

0.64
0.72

0.8
0.92

25%
28%

0.77
0.74

0.96
0.92

25%
24%

Average

1.83

2.52

38%

1.59

2.27

43%

1.59

2..22

40%

progressive farmers. This was followed by frequent
dialogues with the communities and exposure visits to
demonstration plots at various growth stages of the SCI
crops.
Despite the extreme climatic conditions, SCI with its
variations has proved to be a promising climate smart
technique that can help farmers to not only minimize their
risks but also to enhance their yields (Table 1). It was
observed that as farmers gained experience and skills, they
were able to improvise, by manipulating the practices for
different crops according to their farm and climatic
conditions. This was most evident for paddy and wheat
production. For wheat, farmers have adapted to line sowing
as grid sowing has not made significant difference in the
enhancement of productivity. Maize was sown only in 2015,
because it needs favourable conditions of an early monsoon
and low rainfall in the later months. It was not taken up in
2016 because of excessive rainfall. Other crops like black
gram, chick pea and mustard have shown further scope for
improvement. Farmers are now looking forward for
conducting more trials to check out possibilities for
enhancing grain production by further reducing the plant
density and using less seed rate.
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This experience from Panna, a rainfed region prone to serious
and frequent weather uncertainties, highlights encouraging
innovative capacities of farmers to enhance grain yields
under their respective conditions and to build up crop
resilience. Various experiments conducted by farmers
illustrate that the introduction of SCI involves many
technical as well as social adaptation processes that are
highly location and farmer specific. SCI has brought in new
concepts and new options for farmers, helping them to
extend and diversify their practices for coping with the
growing weather and climate vagaries.
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Women revive yam cultivation

Farmer innovations
Sustainable solutions to fight climate change
T J James and Stebin K
Farmers in the hilly terrains of Kerala have been innovating,
adopting and adapting practices and processes to address
the impacts of climate change. Engaging such innovative
farmers is key in developing sustainable solutions.

T

10

he hilly terrains of Kerala are characterised by
undulating topography with half of the area being
covered by government reserve forest. Most of the
villages in these areas are remote and are deprived of basic
infrastructure facilities. The location specific needs of these
villages are neglected by the formal sectors. Since the market
is limited, private sector too does not seem to be interested
LEISA INDIA  JUNE 2017

in developing and marketing technologies and products
needed for the high ranges. For farmers, developing own
solutions and innovations is the only option to survive and
maximize the limited local resources.
Peermade Development Society (PDS) is a renowned NGO
based in Kerala, India is working with tribal groups, marginal
farmers and migrant communities in the hilly terrains of
Kerala. PDS has been in the field of farmers’ innovation for
the past 18 years. It has identified and documented more than
1000 innovations from high risk areas of Kerala. These include
plant varieties, agricultural cultivation practices, agronomic
measures, soil and water management pest and disease
management, harvesting, post harvesting, processing etc.

Selection and propagation of location specific
cultivators
Pepper, cardamom, coffee, rubber, tea, cassava and paddy
are the major crops cultivated by the farmers of high ranges
of Kerala, especially in Idukki district. Hilly tracts of Idukki
vary from 800 to 2400 meters above mean sea level. It has
been recorded that the same varieties produce at different
levels at different altitudes.
Cardamom (Elettaria cardamomum) is considered as one
of the most sensitive crops to climate change. It has been
reported that minor changes and fluctuations in temperature,
rainfall and relative humidity have fall outs in growth and
production of cardamom.
We have documented several cultivars of cardamom,
identified, selected and propagated by the farmers (See

Table 1: Local cultivators of cardamom developed by farmers
suitable to different locations
Thiruthali

: Suited to mist conditions 1100 m to 1200 m(MSL)

Panikulangara : Adapted to higher altitude-1400 m to 2000 m (MSL)
Elarajan

: Adapted to 900 m to 1200 m (MSL)

Wonder

: Adapted to lower altitude (900m to 1000m) MSL

Njallani

: Adapted to 1100 to 1200 m MSL

Kannielam

: Suitable for plains

Table 1) adaptable to specific altitudes. These varieties are
adaptable to specific climatic conditions such as presence
of mist, humidity, rainfall, altitude and temperature. Keen
observation of natural selection process and identifying
suitable cultivar specific to local conditions and its
propagation are the methodology followed by most of the
cardamom farmer innovators for identifying the location
suitable varieties. Production in the existing conditions,
acceptance to market, disease and drought resistance and
water intake are the criteria adopted by the farmers for the
natural selection.
Pepper (Piper nigrum) is a native of Western Ghats and
genetic diversity of pepper is widely reported in these areas.
Pepper is another crop sensitive to climatic conditions. We
Local cassava variety makes a come back
Photo: Author

The documented innovations also include specific
innovations developed by farmers and indigenous
communities to address the impacts of climate change and
its mitigation. Identification and selection of location specific
crop varieties, revival of drought resistant underutilized
crops, crop diversification and intercropping are some of
the strategies and innovations developed by farmers in
response to climate change which are described here.

11
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Reviving traditional and local crops
Attempts to revive and propagate drought and disease
resistant cowpea varieties by Urali tribal communities
residing in government reserve forest, is another successful
case of farmer experimentation. Local cowpea varieties
(Vigna sps) cultivated by the Urali tribal groups are known
for their nutritional qualities, less maintenance, vigour and
resistance to extreme conditions. Due to influx of other
common varieties of pea in the market, majority of the
community members have ignored and neglected the
qualities of these varieties. However, a few women farmers
in the Urali tribal community have conserved and maintained
these cowpea varieties. Due to failure of the hybrid pea
varieties, more and more women from Urali communities
and surrounding villages are showing greater interest in the
cultivation of local cowpea.
Indigenous methods for
preservation of seeds of
cowpea variety are also
interesting.

12

We found several farmers
who were earlier cultivating
hybrid cassava on commercial
lines, are now cultivating
different varieties of cassava
on their farm. Usually, hybrid
varieties give 4-5 kg of yield
in 6 months, whereas the local
varieties yield for a period of
10 to 12 months. But due to
the changes in the climatic
conditions, the yield of hybrid
cassava has decreased
drastically. These farmers
collected traditional varieties
of cassava which require less
water and have high
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productivity, and started cultivating them. Ambakkadan
variety of cassava, developed by a farmer by selection, is
one of the preferred varieties by the farmers in recent years.

Crops diversification
Crop diversification is the strategy adopted by the farmers
in response to climate change. There is an interesting case
from a remote village of Cumbumeetu in Idukki district,
where coffee and paddy were the major crops. Though the
average rainfall is 3265 mm in Idukki district, this particular
area witnessed severe drought from 1995 to 2003.
Continuous failure of monsoon forced the farmers to
experiment with new crops. They have started cultivating
wheat, ragi (millets), yams and vegetables. By 2005, they
started getting good monsoon and at times they received
more rain than expected. This change motivated farmers to
try other crops such as cardamom and pepper. Presently,
they grow cardamom, pepper along with vegetables like
cauliflower, carrot, yams and amorphophallus. These
adaptations show the resilience and experimenting
capabilities of farmers for adapting to the changing climatic
conditions.

Intercropping
Rising temperature is considered as one of factors resulting
in the decline in rubber production. To cope with the decrease
in production, farmers are trying various crops as intercrops
Urali tribal community has conserved various cowpea varieties
Photo: Author

have been able to identify more than 5 different cultivars of
pepper, developed or propagated by the farmers suitable to
the prevailing specific climatic and soil conditions of Kerala.
Innovative farmer KT Varghese observed that most of the
hybrid pepper wines cultivated by him were destroyed by
drought and quick wilt (caused by the attack of dreadful
fungus of phytophthora) during late nineties. A particular
plant was unaffected with the disease. He noticed that it had
drought and disease resistant qualities and later he
propagated it. Spices Board and National Innovation
Foundation approved this variety for the drought and disease
resistant qualities.

with rubber. Arrowroot (Maranta arundinacea) is the most
suited intercrop in rubber plantations. The processed
arrowroot powder is in very high demand in the market.
Though the market price is very high for processed arrow
root, farmers are reluctant to cultivate arrowroot due to the
difficulty in processing. Manual processing and powdering
of arrowroot powder is time consuming and involves lot of
drudgery. A farmer innovator AT Thomas developed a
machine for grinding arrowroot and made the process easy
and without drudgery. The availability of powdering machine
prompted several farmers to start cultivating arrowroot in a
commercial way.
Identification of suitable variety of coffee that could be
cultivated in rubber plantation is another innovation reported
by the farmers. Intercropping of pepper and cardamom have
also been tried by several innovative farmers in high ranges
of Kerala.

Insights and suggestions
Some of the insights we gained in the process of
documentation of farmers’ innovation and also a few
suggestions to promote farmers innovations as a tool to
combat climate change are as follows.
a)

Farmers’ innovations, approaches and survival
strategies are to be documented, studied, supplemented,
disseminated and recognized.

b)

Local and farmer developed varieties have special
significance in the context of climate change.
Developing market value and value added products for
farmer developed and underutilized crops will help in
diffusion and acceptance of these crops among the
mainstream community. It has been observed that, more
farmers’ innovations are reported on crops which have
commercial value. Creating commercial, brand and
market values will prompt and incentivise farmers for
experimentation.

c)

Crop improvement of plant varieties by crossbreeding
with farmer developed /local varieties for developing
drought and disease resistant varieties has tremendous
scope.

d)

Technical and mentoring support is needed for farmer
innovators for experimenting and upscaling their
initiatives and innovations.

e)

Developing processing technologies and value added
products for underutilized and local crops is the need.
Though farmers are showing interest in cultivating
indigenous/and underutilized crops, unavailability of
suitable processing technologies is the major constraint.

Conclusion
The demand and needs of rural villages are diverse and
location specific. Uniform and standardized solutions will
not meet the area specific needs. Participation and active
involvement of farmers, especially innovative farmers is the
key for developing sustainable solutions. Documentation
of successful farmers’ innovation reiterated the importance
of promoting local solutions for addressing global problems,
like climate change.
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Farmers cultivate SRI paddy using less water

Crop planning

A tool for climate resilient food system
Anuradha Phadtare

Crop production is highly location specific and depends
on a number of factors like climate, natural resources,
access to inputs, knowledge etc. Farm level crop planning
goes a long way in building climate resilient food systems.
By planning their crop production, farmers in Maharashtra
are able to reap a good harvest meeting their food and
nutritional needs.

G

aneshwadi hamlet of Ghoti village in Ahmednagar
district in Maharashtra consists of 15 households.
Farmers here are poor, having small and marginal
land holdings. Having access to river water, these farmers
have been growing paddy in kharif and wheat in rabi. Few
households also cultivate groundnut in summer. In the last
few years, farmers have been experiencing late onset of
monsoon, decrease in temperature in spring, frost and
unseasonal rainfall, resulting in crop loss. This has further
affected the food availability. Also, dependence on just 2-3
crops has reduced the diversity in food and has influenced
the nutrition levels of households.

Through intercropping, farmers got
good yield and greater variety of
food to consume.

14
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In this context, Watershed Organisation Trust (WOTR)
started working in this hamlet to help people enhance their
food and nutritional security, in the changing climatic
conditions. The objective was to help farmers in crop
planning and also promote crop diversity (cereals, pulses,
vegetables), thus enhancing nutritional security of the
households.

for crop mapping, planning and monitoring to trace the
specific plot. Plot wise information was shared with every
farmer. Household wise crop and plot maps were prepared.
The plot wise crop plan map was then converted into IEC
material by adding the nutritional values of each of the
previously cultivated crops and for the crops suggested for
each season.

Learning to plan

The concept of water budgeting was taught to the community
in detail. Availability of water in kharif season and irrigation
methods that could be used during Rabi and summer seasons
were planned.

Communities were made aware of the nutritional importance
of each crop. The discussion also took place on crops suitable
for each household, providing information on their
nutritional values. GIS and remote sensing tool was used

Some results
Traditionally the selected hamlet had been practicing mono
cropping cultivation with rice as main crop followed by some
vegetables and wheat. After initiating the process of crop
planning, a lot of crop diversity was observed on the farms
like rice, finger millet, cow pea, groundnut, potato, Indian
bean, tomato, wheat, okra etc. Around 83% of the cropped
area of the village was occupied by rice followed by
groundnut, beans and tomato. On around 31% of the plots,
finger millet was raised, on 34% of the plots soybean,
A village meeting in progress
Photo: Author

At hamlet level, awareness meetings were conducted and
the members were given a clear idea about the whole process.
Awareness sessions on various themes, like agriculture,
nutrition, water budgeting, organic farming, composting and
SRI techniques were conducted with the community.
Farmers, with the help of agriculture specialist, prepared
crop plans for Kharif and Rabi seasons. This was based on
the previous year’s agriculture data and local weather
situation for upcoming agriculture season. The aim was to
promote crop diversity.

15
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Many farmers cultivated traditional paddy varieties using SRI method
Table 1: The list of foods in farmers diet

Enhanced food diversity

Food Group

Food item

Cereals Grains and Products

Sorghum, Pearl Millet, Wheat,

Cow Pea, Pigeon Pea

After harvesting crops of one season, a diet recall was
conducted. It was evident that vegetables, cereals, pulses
and fruits formed a part of their diet and farmers started
consuming various types of food, more frequently. (See
Table 1). With food diversity, the nutritional levels too improved.

Milk and Meat Products

Cow Milk and Goat Milk

Conclusion

Fruits and Vegetables

Custard Apple, Pomegranate,

The change in cropping system from monocropping to mixed
cropping was possible owing to community participation
and ownership of their actions. While WOTR helped farmers
plan cropping systems based on prevailing climate
conditions, it was the people’s interest and trust which
succeeded in bringing about this change. “We never did
farming with this sort of planning”, said one of the farmers
in the village.

Rice, Finger Millet
Pulses and Legumes

Moth Bean, Green Gram,

Banana
Other Vegetables

Brinjal , Pumpkin, Beans

Oil Seeds

Groundnut

vegetables and beans were cultivated and in 35% of the plots,
varieties of crops were raised. Crop diversity depended on
the topography, soil type, food habits and nutritional needs.
Most of the farmers adopted inter cropping method. Around
50% of the farmers followed intercropping of marigold with
tomato and different vegetables. This resulted in increase in
the production of tomato by 30%. Some of the farmers
intercropped Indian beans with cluster beans. Through
intercropping method farmers got good yield and greater
variety of foods to consume.
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Demonstrations were conducted for SRI method and around
70% of the farmers adopted SRI method with good harvest.
Interestingly, most of the farmers used traditional varieties
of rice and used farm yard manure as well.
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Having experienced the benefits of crop planning and
enhanced crop diversity, farmers are convinced that crop
planning is an important tool for building climate resilient
food systems. With this conviction, they continue to work
in the same way, planning and choosing crop varieties,
based on the climate conditions.


Anuradha Phadtare
Watershed Organization Trust,
“The Forum”, 2nd Floor, Padmavati corner,
Pune Satara Road, Pune – 411009
E-mail: anuradha.phadtare@wotr.org.in

People’s knowledge
Key for adaptation
R K Maikhuri, L S Rawat, V S Negi, Ajay Maletha, P C Phondani and P P Dhyani

Farmers perception on climate change and their knowledge
and experience on adaptation in mountain ecosystems,
has enabled them to cope with extreme weather and
environmental change over centuries. Integration of
people’s perceptions and indigenous knowledge with
available scientific knowledge about climate change could
be one way of building our capacity in addressing the issue
of climate change.

H

imalayan mountain ecosystem is more sensitive to
climate change. The people inhabited in this region
largely depend on climate sensitive sectors like
agriculture, livestock, forestry etc., which have the potential
to break down the food and nutritional security as well as
livelihood support systems.
Hill farming is highly dependent on weather and seasonal
rain and any kind of changes in climate have a major effect
on crop yield and food supply. Local communities of the
region have widespread indigenous knowledge about climate
Farmers replace traditional wheat crops with cabbage cultivation.
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Community members share their perceptions on climate change impact

change impacts and have been coping with this change since
millennia. A study was therefore carried out in Uttarakhand
from 2014 to 2016, to understand the indigenous knowledge
of local people, their perceptions on climate change and the
adaptation approaches followed.
The study was carried out in 54 villages selected randomly
from nine mountainous districts viz. Chamoli, Rudraprayag,
Pauri, Uttarkashi, Tehri Garhwal, Bageshwar, Pithoragarh,
Almora and Champawat of Uttarakhand in central Himalaya.
A sample of 1080 households was selected randomly for
understanding people perceptions and their adaptation to
climate change. Information collected through group
discussions and meetings conducted at village level were
verified through field surveys and personal interviews.

Community perception on climate change/
variability
For rural people in central Himalayas, a good climate meant:
sporadic low rainfall during March-May with temperature
between 18°C to 25°C, peak rainfall during July-August
with moderate temperature, moderate rainfall/heavy
snowfall during December/January with low temperature
between 12°C to 20°C and the absence of cloud burst events.
Any deviation from the past scenario was expressed as
change and variability in climate.
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More than 80% of the people were aware of significant
changes in weather patterns over the past three decades. Their
perception on changing climate was provided through
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examples. For instance, higher incidence of dry spells
resulting in water scarcity and low agriculture productivity
was highlighted among many. It was evident through
decrease in water resources used by livestock, particularly
in alpine pastures, forests and grazing areas over a period
of 15-20 years.This was experienced by the pastoralist
community of high altitude villages in Chamoli district and
Pithoragarh district. People of all villages of different altitude
also indicated that low rainfall or shift in rainfall resulted in
crop failure, reduced the yield of food grains, fodder
resources, horticultural crops and livestock production,
which weakened the economic status of the farming
communities. Further, they also indicated that the frequency
of disease and insect/pest attack has increased many folds
particularly in agri-horticultural crops (Amaranthus,
Phaeolus vulgaries, citrus fruits, apple, etc.). Local
inhabitants reported early flowering and fruiting (20-25 days
before the scheduled timing) in medicinal plants (Allium
stracheyi, Berginia ligulata,) and wild edibles
(Rhododendron arboreum, Prunus cerasoides, Bombax
cieba, Bauhinia variegata etc.).
In the study villages, low production has been noticed in
horticulture crops due to irregular rainfall, snowfall, rising
temperatures. This has severely affected land based income
generating avenues particularly in Chamoli, Uttarkashi and
Nainital districts of Uttarakhand. Agriculture yield and
income was declined due to uncertainty of climatic
conditions such as low rainfall during sowing and high

Table 1: Community response and adaptation measures to cope up with the impacts of climate change in central Himalaya, Uttarakhand
•
•
•

•
•
•

•

Cultivation of vegetables like pea, cauliflower and cabbage under
kitchen gardens at higher altitudes
Cultivation of papaya, banana, mango, litchi at middle altitude
(700-1200 m asl)
Change in cropping pattern for example, cultivation of Phaseolus
vulgaris is replaced with Macrotyloma uniflorum; Vigna
unguiculata with Cajanus cajan; Phaseolus vulgaris with Glycine
max in the villages of middle altitude (1000-1800 m asl)
Cultivation of Glycine max, Echinocloa frumentaceus and
Elusine coracana instead of Oryza sativa at lower altitude.
Sowing higher quantity of seed to maintain higher density of
plants to cope up with high mortality.
Encouraging crop-livestock integration to increase soil organic
matter, thereby increasing water retention capacity of soil for
longer time.
Adoption of alternative crops viz. Zingiber officinale and Curcuma
longa, floriculture (Gladiolus spp. and Lilium spp.) and fodder

crops (Pennisetum purpureum, Thysanolaena maxima etc) as
livelihood options.
•

Conversion of irrigated land into rainfed due to reduced flow of
water in the streams as a result of warming and low rainfall.

•

Cultivation of some high value medicinal plants viz. Picrorahiza
kurrooa, Arnebia benthamii, Sassurea costus, Allium strachyei,
Allium humile, Angelica glauca, Carum carvi etc., at high altitude
villages.

•

Recycling weeds into soil for manuring and retaining moisture.

•

Cultivation of wheat replaced with improved variety of mustard
in some villages.

•
•

Cultivation of fodder yielding varieties with low grain production.
Adaptation of protected cultivation (polyhouse, shadenet, polypit
etc.) for seasonal and off-seasonal vegetable cultivation.

•

Abandoned sheep/goat rearing due carrying capacity of pasture
land.

rainfall and hailstorms during crop maturity period. Forest
resources, particularly green grasses and fodder, have been
reduced due to low rainfall in the month of April-May. This
has increased the frequency and intensity of forest fires and
has negative impact on fodder resource and livestock
production system. Farming communities expressed that
earlier there was plenty of perennial sources of water in the
villages. But in the recent past most of the water channels/
sources have been dried up completely.

vegetables. Adoption of cash crop in response to climate
variability resulted in decline of the area under traditional
crop. As a result, people abandoned some important crops
such as Parilla frutescense, Setaria italica, Panicum
miliaceum, Pisum arvense and Hibiscus cannabinus in
middle elevation. Traditional legumes (Vigna unguiculata,
Vigna angularis) growing between 1000-2000 m msl are
facing problems of fruit setting owing to the shift in peak
rainfall.

Local communities have also reported that many grasses
are damaged by insects/pests resulting in reduced quantities
of fodder supplied to animals. This has negatively impacted
the milk and meat production.

To minimize the water demand for irrigation and ensure
better germination of paddy, farmers started sowing
presoaked seeds for nursery development. Sometimes, to
cope with harsh and uncertain climatic conditions, they take
the risk of harvesting crops before their full maturity,
especially in the high altitude region.

Community response and adaptation to climate
change impacts
With response to change in weather and climate, the local
inhabitants developed their adaptation strategies based on
their past experience and indigenous knowledge to cope with
climate change (Table 1). Farmers altered cropping calendar
in almost each climatic zone and identified suitable crops.
They switched towards crops that require less water like
Phaseolus vulgaris, Solanum tuberosum and other

Farmers altered cropping calendar in almost
each climatic zone and identified suitable
crops. They switched towards crops that
require less water.

Bunds of crop field are maintained to conserve rainwater.
Local grass, millet and pulses having strong root system
are planted on the bunds to bind the soil tightly from erosion,
at middle and lower altitude.
Traditional crops are making a comeback. The traditional
crops or land races have always withstood the rigors of time,
escaped attacks from insects, pests, diseases and tolerated
harsh climatic conditions. Owing to their qualities, farmers
are interested in growing these crops in rainfed areas or even
in irrigated land, where water is scarce.
Taking the benefit of climate change, many people started
cultivation of medicinal plants i.e., Arnebia benthamii,
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Angelica glauca, Saussurea costus, Picrorhiza kurrooa,
Podophyllum hexandrum, Allium stracheyi, Pleurospermum
angelicoides, etc. in the high altitude villages linking to
livelihood opportunities.
In the high altitude region of Niti valley in Chamoli and
Byans and Darma valley in Pithoragarh district, transhumant
pastoralism has undergone rapid changes. There has been a
shift in time of their migration due to various factors
including climate change. In the past, livestock were able
to graze in a single pasture for many days, but now they
have to move to many alpine pastures, to find nutritious
grasses.

Conclusion
Addressing the challenges of climate change requires
interventions that help in mitigation and adaptation. As
mitigation is a long-term process and found expensive in
many cases, adaptation is found to be a better option to
respond to ongoing and instant threats of climate change.
People’s perception and understanding of climate change
can be an important asset to adaptation to climate change.
However, it is rarely taken into consideration for the design
and implementation of mitigation and adaptation strategies
by governments or policy planners at national and

international level. Integration of people’s perceptions and
indigenous knowledge with available scientific knowledge
about climate change could be one way of building our
capacity in addressing the issue of climate change. This calls
for more scientific research, awareness raising and better
access to necessary information and data base, particularly
of local people knowledge and experiences on climate
change.
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Call for Articles
Livestock in agroecological systems
Vol. 19 No. 3, September 2017
The role of livestock in rural life needs no special mention. Besides
milk, eggs, meat and wool, they provide manure for crops and inturn
depend on crops for their feed. Both agriculture and livestock have
sustained over years owing to mutual interdependence. With
intensification and commodification, there is however, a growing
divide between agriculture and livestock. Growing levels of meat
consumption and industrial production of livestock, with expensive
feed and antibiotics, have resulted in serious problems, in terms of,
for example, deforestation and emission of greenhouse gases, widescale animal diseases and even danger to human health. And this is
a cause of serious concern.
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Good livestock health is essential for a productive, stable, healthy
and sustainable farm and hence animal welfare is key to creating an
agroecological farm. Allowing animals to grow under natural
environment where they exhibit natural behaviours creates a more
healthy and productive system. Adoption of management practices
aimed at improving animal health by building immunity, giving priority
to locally-produced feed, using locally-adapted breeds etc., are some
of the agroecological ways of managing livestock.
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In the September issue of LEISA India we are interested in showing
how small farmers manage their livestock in an agroecological and
sustainable way. How do they link with farming and other economic
activities? What advantages does such an integrated approach bring
in terms of food availability, productivity, efficiency or sustainability?
How are farmers innovating in the field of livestock management?
Are there any investments or financial risks in changing to agro
ecological farm? We are interested in highlighting issues related to
sustainable fodder and feed production, emerging markets for safe
produce and environmental outcomes. Lastly, we will look at the role
of local organisations (co-operatives, networks) and we will consider
interesting examples of local, regional and national policies favouring
sustainable livestock management.
Articles for the September 2017 issue of LEISA India should be
sent to the editors before 1st August 2017.
Email: leisaindia@yahoo.co.in

Mud crab farming
An adaptation strategy
Krushna Chandra Sahu
The coastal villages of Odisha are vulnerable to natural
disasters occurring due to climate change. The livelihoods
of the local people, particularly those working in the
agriculture and allied sectors, are severely affected. The
villagers in the coast line of Rajnagar block of Kendrapada
district of Odisha with the guidance of DHARA and IGSSS
are taking up ‘mud crab farming’ as an alternative livelihood
option in the context of climate change and disaster risks.

Photo: Author
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luctuations in local climate adversely affect the day
to day livelihood practices of the families, living very
close to the Bay of Bengal. Dependence on agriculture
and fishing in tidal creeks and sea mouth region has been
increasingly uncertain due to changes and uncertainties in
the local climate. Loss of production and income have
become regular features. This has rendered single source of
livelihood very vulnerable. Developing and facilitating
alternative sources of livelihood within the given situation
of changing climate is the need of the hour. DHARA (SocioEco-Cultural Research & Communication Syndicate), with
the facilitation from Indo Global Social Service Society
(IGSSS), has promoted farming of mud crabs in small
bamboo cages in the brackish/saline water bodies close to
homestead with five marginalized families.

Crab farming in backyard brackish water

As part of typical feature of the coastal area, brackish surface
water bodies are available close to homesteads. Fresh water
bodies also temporarily become brackish due to sea surge
during storm/cyclone, which is a regular phenomenon in
the area. Brackish water is unsuitable for irrigation. These
brackish/saline surface bodies are of little use except for
the commercial prawn farmers.
Crabs being one of the major food items in the area and
even non-coastal people are fond of it, its cultivation was
considered as an alternative livelihood option. Also, as mud

Mud crabs are fed with fish to gain weight
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Table 1: Return from mud crab farming
S.No

Item

I

Initial Investment cost

Remarks

a

Making of Bamboo cage

b

Cost (Rs.)

Size: 6’ x 4 ’x 2.5’ (5 piece bamboo, rope, takes
5 person days). Including transport cost.

2685

Foreshape & basket (Chimuta, jhudi etc.)
Total initial investment

used for 3 years, 24 times

300
2985

1

Investment for one batch

Rs.2985/24

2

Crab (without fat)

150 gram to 180 gram/piece -8 kg
@ 238/kg= Rs.1904

3
4

Feed Cost per 15 day
Labour Cost

For 15 days - estimated- own
about 15 minutes for feeding in morn- evening,
cleaning left over if any/day x 15 days= say 1 day

II

Total Expenditure per batch

III

Total Returns

8 kg , sold @500/kg

IV
V

Net returns per batch
Net returns per season

Rs.4000 – Rs.2479 = Rs.1521 (one batch in 15 days)
minimum 8 batches per season

125
1904
150
300
2479
4000
1521
12168

The average net income during the season per family ranged
between Rs.3500 to Rs.4500 within a span of four months.
In a season, these fishermen could earn more than Rs.12000
(see table 1). This is a significant additional income for the
marginal fishers who regularly suffer loss of income due to
various climate extremes.


Fattened crabs-ready for the market

crab is native to the mangroves and tidal creeks of the area,
they can be grown organically. Mud crab cultivation in open
water body requires big investment. Considering these
factors, the team worked on the farming design and cost
estimate in consultation with the community. The five needy
families were identified by the community members on the
basis of their socio-economic condition, occupation and
interest. These fishermen were given intensive training too.
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To ensure that the crabs would not escape, bamboo cage
was adopted with little investment. Also, there are artisans
who can make them locally. During September end to March,
the crabs of 150-180 grams weight without fat are released
to the cage. They are fed with the left over trash fish for
two weeks. In two weeks time, these crabs develop
substantial fat.
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Redesigning farming
A response to climate change
Suresh Kanna K
By transforming and reorienting agricultural systems,
innovative farmers are able to build resilience in farming
and ensure food security, in a changing climate situation.
Scaling up of such grass root level innovations is necessary
which require appropriate institutional and policy support.

B

askaran is one of the leading organic farmers from
Thenampadugai village, near Kumbakonam in Tamil
Nadu. He has been practicing organic farming for
the last 15 years greatly influenced by Dr. Nammalvar, the
pioneer in organic farming in Tamil Nadu. He is also a
regular participant of Nel Thiruvizha (Paddy Festival) in
Adhirangam, since its inception in 2006. Apart from doing
organic farming and cultivation of traditional paddy
varieties, he does a lot of research in his field with constant
observation and analysis of the changes happening in
agriculture and the climate. His on-field research brought
significant practical solutions to farmers to adopt climate
resilient approaches in farming, both in the delta region and
also in other parts of Tamil Nadu.

reduction in rainfall, compelling farmers to cultivate only
one crop. The period 2000-2004 saw a drastic reduction in
rainfall leading to severe drought situation. But in 2005,
there was abundant rain which led to flood situation. After
that, there was a lot of fluctuation in rainfall – sometimes in
excess and sometimes in deficit, which continued until 2010.
Then, the years 2012 and 2013 were very severe drought
years.
According to his analysis, there is a drought period every 5
years followed by one year of excess rainfall. This is then
followed again by a severe drought year, with less than 10
days rainfall in an year. Because of this unpredictable rainfall
pattern and climate variations, farmers are not able to find
and adopt any particular strategy in farming. Farmers are
not sure about the rainfall situation in a particular year to
plan their crop accordingly. Even the meteorological
predictions have gone wrong. Hence, farmers have to cope
with the rainfall pattern using their own farming experience
and plan their strategies, accordingly.
Baskaran explaining climate resiliant approaches to Thanal team

Unpredictable weather pattern
Twenty years ago, rainfall was very good and water
was available in ponds and lakes for nearly 10
months in an year. This had ensured cultivation of
two crops in an year. Rainy days stretched across
3 months in an year. But now, water in the rivers is
seen for less than a month. All the water resources
have become dry, making farming possible for only
those who have access to bore well water and
electricity to pump water. Majority of the
agriculture lands are left fallow.
Analyzing the rainfall pattern, Baskaran finds that
there were regular seasonal rains during 1991-95,
which helped the farmers cultivate crops, in both
the seasons. In the year 2000, there was a gradual
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Climate resilient approaches
Baskaran evolved his own climate resilient approaches based
on his experience in paddy farming and his observation on
weather changes. During the year 2012, when farmers were
experiencing a severe drought situation, and were not
knowing what to do. During that time, Baskaran decided to
go with direct sowing of paddy and selected a Vellaipooni
variety of 140 days duration. One rain in September provided
sufficient moisture to plough the land and sow the seeds.
The moisture was enough for seeds to germinate. With the
second rainfall in October after Deepavali, the paddy crop
was able to grow to a certain extent. Baskaran had access to
river water for 10 days in October, November and December.
In January, the paddy crop was ready to harvest. Baskaran
found that the philosophy of drying and wetting worked out
very well. Thus, a crop with 140 days duration came up
very well with 10 days of wetting and 20 days of drying
period. This alternate drying and wetting helped the crop
grow well and gave him a good yield in the month of January.
Though the crop was cultivated with direct sowing method,
the tillers were very strong and upright with matured full
grains and less chaff. Thus, it proved that paddy crop could
grow with less water.
In the year 2016, which was not favourable for paddy
cultivation, Baskaran tried with two traditional rice varieties
namely Karunkurvai and Sornamazuri. These were taken
up in the month of June by direct sowing method, with the
anticipation of rain in the following months. But, there was
no rain. Sornamazuri germinated well but later dried up as
there was no rain. But in the case of Karunkuruvai,
germination survival was better, proving that this variety is
suitable for Kuruvai season with some irrigation sources.
In the second season, i.e., September and October there was
some water in the river. Anticipating monsoon rain, some
farmers went for direct sowing as well as transplantation
method for paddy. But there was no rain till mid-December.
So paddy could not survive. Only a few farmers with the
help of deep bore well could do some cultivation. The rest
of the farmers incurred heavy loss or no income for the year.
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Baskaran, however, decided to go for less water requiring
crop which can perform well in the month of December and
January, using atmospheric moisture. He selected black gram
(ADT-3), green gram (desi variety) and gingelly (TMV-3).
He broadcasted the seeds on December 20,2016, which was
followed by two good unseasonal rains – once in December
27-28 and another during January 20-21. The crops came
up very well without irrigation, with little application of
growth promoting inputs and pest control efforts. All the
crops were harvested on March 25, 2017. He harvested 250
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kilos of gingelly from two acres of land and 1100 kilos of
black gram from two and a half acres. He also harvested
350 kgs of green gram from one acre.
While Baskaran made the most of changing climate by
cultivating multiple crops, other farmers went with hybrid
paddy without understanding changing weather patterns,
suffered heavily with complete crop loss.

Lessons for learning
For every climate condition, there are specific traditional
varieties available. Traditional varieties are location specific
and perform well, helping farmers to cope with different
climatic stress conditions. If farmers have clarity on varieties
suitable for a season, they can cultivate them accordingly.
Farmers should avoid planting paddy continuously for 2-3
seasons. While paddy can be grown in samba season, the
residual moisture should be used for raising pulse crops.
So, they need to go with pulse crops only after mid January.
Then in the summer months April-May, the soil surface will
be very dry and at that time they should go with millet grains
like ragi, bajra etc. This way, farmers should plan their
cropping systems to make maximum benefit of the prevailing
climate conditions. Baskaran’s experience is one good
example.
Mr. Baskaran can be contacted at Teynampadugai, Via
Patteswaram, Kumbakonam, Tamil Nadu,612703.
Ph:94428-71049
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Growing drought resistant seeds reduces climate risks

Developing climate resilient
farming
Anshul Bhamra and Syed A A Ishaqi Farhan
Small farmers in Bundelkhand are adopting agricultural
systems that cope with climate change, with support from
Development Alternatives. The initiatives undertaken at the
farm level and landscape level, are being upscaled building
long term sustainability of climate resilient agriculture
systems in Bundelkhand.

A

griculture has a high degree of sensitivity to both
short-term weather changes and long term seasonal
changes. Agricultural productivity is impacted by
changes in temperature, precipitation and carbon dioxide
levels as well as infestation by pests, diseases and weeds.
Economically, it has an impact in terms of profitability,
prices, supply, demand and trade. In the long run, such
impacts could disturb development processes and food
security.

Bundelkhand, due to its rugged, ravenous, undulating terrain
is among the most vulnerable regions in India. Repeated
droughts have severely affected the livelihoods, the
agricultural practices and the livestock in Bundelkhand.
Nearly 80% of the farming households own less than two
hectares. Heavy dependence on a climate sensitive sector
as agriculture has made Bundelkhand, a high risk region.
Farmers in Bundelkhand have been practicing traditional
methods of cultivation that are rendered insufficient in the
current global environmental scenario.They also rely on
market forces for decision making, leading to poor economic
choices. As government efforts haven’t been able to reach
them, Development Alternatives (DA) has been promoting
initiatives to address issues, which Bundelkhand farmers
face due to climate change.
LEISA INDIA  JUNE 2017
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Perspectives from the ground

Key changes in practices

Studies done by DA have revealed that the farmers in
Bundelkhand do perceive the decrease in the number of rainy
days and gradual rise in temperatures in summers, when
compared to previous years. They complain of the decrease
in the number of days in winter affecting the wheat
cultivation. Traditional knowledge methods are still
dominant to address the climate impacts. Due to decreasing
productivity in agriculture, a lot of young people are
migrating in search of jobs to the urban areas.

Some of the key changes in practices through DA’s
intervention are:

Action framework
There are three primary phenomena that reflect the potential
impact of climate change on agriculture. These are water
scarcity; weather aberrations like untimely rainfall and
extreme weather events like droughts and floods. These
phenomena manifest into production loss or/and crop failure
in the agriculture systems of the country.
DA takes two-pronged approach for building resilience in
agriculture systems and building mechanisms to cope with
or reduce the impact of climate change in agriculture
systems:
1. Efficient use and management of water at farm and
landscape level
This includes systems and steps for water conservation
and management, in order to build and rejuvenate the
existing water resources of the region. Further to the
water resource management at the landscape level, this
component includes efficient and equitable use of water
resource at the farm level; this means distribution and
optimal use of water for irrigation at one time but
mechanisms and means to manage with limited or excess
water due to untimely events or extreme events, where
drought is a regular phenomenon in the region.

Line and dry sowing was not a common practice in the area
prior to DA’s intervention. Dry sowing for wheat was also a
new practice that was introduced. Despite general lack of
acceptability of practice, farmers who had tried this under
expert supervision reported positive results in terms of
production and weed control. Impact of dry sowing not only
reduced the water requirement, approximately by 30 per cent
(of single irrigation) but also had positive influence on the
production – its impact was found to be 29.4 per cent increase
in production.
WADI model has helped tribal communities of Bundelkhand
use their under-utilised resources for sustainable small farm
based livelihoods. The practice of agro-forestry has enhanced
livelihood security through the creation of multiple revenue
streams for the farmers. Major interventions under this agrihorti farming model include horticulture plantation, soil
conservation, water resource management, development
programmes for women and drudgery reduction activities
for increased resilience against variable climatic conditions.
Photo:Development Alternatives

Farmers are aware and feel unhappy about the environmental
degradation owing to overuse of forest resources. But, they
find no means to address or complement their livelihood
needs. It has been a general refrain among the populations
of Bundelkhand that deforestation is a cause for a lot of
their issues.

Improved seeds: Small and marginal farmers have tried
improved seeds/change of seeds after introduction of TAG37, TG-41 for groundnut and Swarna (HI 1479), Poorna
(HI 1544), Naveen Chandawari (HI 1418), Vidisha (DL 788)
for wheat. These are better quality, disease resistant varieties
and help in change of seed pool in case of repeated
cultivation of the same crop. The estimated increase in yield
potential was around 20% owing to introduction of new
variety.

2. Agriculture technology models that reduces risks to
incomes dependent on agriculture production
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DA promotes models in agriculture such that the chances
of total crop failure income loss are at the minimum.
This includes models that promote diversification of
production and also use technologies that are more
suitable to the drought and other extreme weather
conditions in the region.
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Farmers practiced line sowing for better water efficiency
and productivity

"These farm bunds have helped the farming community
greatly"
One of the major highlights of the soil and conservation works under
the project has been the development of farm bunds on 60 fields
with 50 per cent contribution from the farmers. On realising the
positive results on local ecosystem and agriculture by check dams
and gabion structures developed in Year 1, the farmers expressed
interest in infrastructure and land treatment on their own farms that
would reduce water and soil erosion.
The possibilities were discussed in meetings of the farmer clubs
and village development committees. The project team suggested
the development of farm bunds with 50 per cent contribution from
the farmers. These structures would not only ensure the retention
moisture on farm fields even after monsoon and but also prevent
running water in the water channels from damaging their crop.
A total of 60 farmers invested INR 64,000 in the development of

This model reduces climate risks, regenerates production
potential of the land and ensures that farmers enjoy a regular
flow of income due to diversification of production.There
has been a 25% increase in farm returns and more than 700
acres are under climate resilient farming with 80% reduction
in migration amongst the beneficiary population. An
important co-benefit of a Wadi is that it contributes to climate
change alleviation by converting atmospheric carbon into
tree biomass and soil carbon that act as long term carbon
sinks.
Some of the other interventions with promising results for
climate adaptation include use of organic fertilisers
accompanied by the minimal use of chemical; mixed
cropping; use of optimal seed rate ensuring optimal density
of plants, dry sowing and line sowing, new variety of treated
seeds preventing crops from fungal and viral attacks; raised
bed cultivation with bio-measures having desired effect on
the yield.

Reaching out and scaling up
In order to expand and take these climate resilient models
across the population of Bundelkhand and to sustain the
intervention of adaption and resilience building in
agriculture, Development Alternatives adopts three pronged
strategy: communication of climate change information at

There has been a 25% increase in farm
returns and more than 700 acres are under
climate resilient farming with 80% reduction
in migration amongst the beneficiary
population.

farm bunds on their fields to positively affect 30 acres of land. This is
an achievement as it demonstrates that farmers value the need to
invest in the restoration and management of natural capital. All 60
farmers now report at least 10-20 per cent benefit in agri returns
from reduced erosion on their fields.
Kashiram Kushwaha from Pipra village village says: “Since my farm
is next to the water drain line, often post the monsoon, I would not
be able to take an extra crop because the running water in the drain
used to wash over my crop leading to loss in investments. This year,
owing to the farm bunds, the running water did not damage my crop
and I was able to take an extra vegetable crop in the summer season
helping me earn an extra income of INR 15,000”. He further added,
“These bunds have not only helped me but all the farmers whose
lands are next to the drain."

the grassroots through Community Radios, building farmer
based community institutions like Harit Kisan Mandal and
climate adaptive planning at Panchayat level, to ensure
effective management and conservation of the environment
at the village level.
Through series of initiatives, Development Alternatives have
brought the cumulative water harvesting potential to
approximately 135 million litres each year, which is about
30 per cent of the rainfall received in this area. The
cumulative area under direct action reached up to 31,500
hectares to cover 14,000 farmers, in 250 villages of 11
administrative blocks. In the coming year, Development
Alternatives aims to work with communities in Bundelkhand
in setting up local institutions to promote and facilitate
widespread adoption of climate resilient and sustainable
agriculture practices across the region and making these the
‘new normal’.
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Farmers Diary

Sustainable dairy farming
with local breeds

From some of his farmer friends, Mr. Mani came to know
about the Umblachery breed (See Box 1). In 2012, he
replaced two animals with the local breed and presently has
16 of them on his farm. Also, he switched over to low input
organic farming system for rearing these cattle on an
experimental basis.
Mani cultivates some of the unique paddy varieties (Njavara,
Sreyas etc.) on his farm. The straw from paddy field meets
the hay requirement for the animals. Also, open grazing is
allowed for the animals on his farm. With no dependence
on the external readymade feed supplements, the unit cost
of milk production dropped. Artificial insemination is strictly
done away with, on his farm. For this purpose, he maintains
two bulls, which are a cross between Umblachery and
Vechoor cow, the native breeds of Kerala.
Though the milk yield from the animal is comparatively
very low with 3 litres per day, it fetches a good price
(Rs. 100 per litre) from the urban consumers. Milk is directly
supplied to the consumers by the farmer himself, eliminating
intermediaries. Apart from milk, he also sells other value
added products like ghee, curd and butter milk, regularly to
the local customers and hotels. For this, a small scale
production unit is maintained with necessary equipment.
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Also, this innovative farmer prepares a range of products
from the cattle waste (cow dung and cow urine) like
Panchagavya (a bio insecticide), bathing soap, tooth powder
(for both these products cow dung extract is used) and Arakk
(a distilled product from cow urine, used as an ingredient in
LEISA INDIA  JUNE 2017
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r. Mani Kottekkad is a progressive dairy farmer
from Kottekkad village of Palakkad district in
Kerala. Till 2012, he was doing dairying with
crossbred cattle. Spiralling costs of maintenance, especially
the cattle feed, motivated him to change his production
system. Lower production and maintenance cost of local
breeds and increasing demand for milk of local breeds from
urban consumers, made him to switch over to indigenous
breeds.

Mani Kottekkad with his
Panchagavya preparation

Box 1: Umblachery breed
This native breed of Tamil Nadu, also known locally as Jathi madu,
Mottai madu, Southern Tanjore and Therkuthi madu, is an excellent
draught cattle, known for its strength and sturdiness. Average recorded
milk yield is 494 kg per lactation, with average milk fat of 4.94 per
cent and SNF of 8 per cent. When compared to cross bred animals,
the animals are more resistant to infectious diseases. There is a
registered association, in the wetland tract of Tamil Nadu, to conserve
this cattle species and support its rearers.

ayurvedic medicines). All these products are sold by the
farmer, under the brand name, Karma. Also he sells packed
dried cow dung to the needy farmers (Rs. 40/Kg) as well as
nearby housing colonies, who are engaged in terrace farming.
From this dairy waste based value added products, he earns
around Rs.35,000 per month.
Though the farmer follows all the standards set for the
organic dairying by default, he never realized the need for
organic certification for his produce. If he could market his
products with the organic labelling, surely the farmer could
earn better remuneration for his produce. Today, Mani stands
unique with his distinctive system of organic dairy farming.
The story has been compiled by
Sreeram V, Archana Bhatt and Smitha S, Ph.D.
scholars, Division of Dairy Extension, ICAR-NDRI,
Karnal, Haryana. Email: srieeram@gmail.com


NEW BOOKS
Fertile Ground: Scaling Agroecology from the Ground Up
Steve Brescia, 2017, Food First Books, 233 p., ISBN: 0935028269, 9780935028263
Agroecology is our best option for creating an agrifood system capable of nurturing
people, societies, and the planet. But it is still not widespread. Fertile Ground, edited
by Groundswell International‘s Executive Director Steve Brescia, offers nine case studies
authored by agroecologists from Africa, Latin America, the Caribbean, North America,
and Europe, that demonstrate how the endogenous practice of agroecology can be “scaled”
so that it is known by more farmers, practiced more deeply, and integrated in planning
and policy.
Agro-ecological Approaches to Pest Management for Sustainable Agriculture
Parvatha Reddy P, 2017, Springer Singapore, 340 p., ISBN 978-981-10-4324-6
This book outlines a new paradigm, “Agro-ecological Intensification of Crop Protection”,
which reduces negative impacts on the environment and enhances the provision of
ecosystem services. It discusses the use of ecologically based management strategies to
increase the sustainability of agricultural production while reducing off-site consequences,
highlighting the underlying principles and outlining some of the key management practices
and technologies required to implement agro-ecological pest management. It also
comprehensively explores important topics like stimulo-deterrent diversion strategy,
precision agriculture, plant breeding, nutrient management, habitat management, cultural
approaches, cultivar mixtures/multiline cultivars, crop rotation, crop residue management,
crop diversity, cover crops, conservation tillage, biofumigation, agro-forestry, and addition
of organic matter. This timely book promotes the rapid implementation of this technology
in farming community around the globe.
It is a valuable resource for the scientific community involved in teaching, research and
extension activities related to agro-ecological pest management as well as policymakers
and practicing farmers. It can also be used for teaching post-graduate courses.
Make millions from agriculture: Limited time, little space
C. Hariharan, 2017, Konark Publishers Pvt Ltd., 184 p., ISBN: 9789322008819,
9322008814
This book is about agricultural techniques that can ensure large returns from a small
land-holding in a short time. It is also about the experiences of a farmer who acquired
agricultural expertise to enhance yield as well as profit. The author writes about how he
was able to find the market for his products, while producing them. This extraordinary
book will be an inspiration and a guide to anyone interested in agriculture, whether for
something as small as growing a kitchen garden, or as big as adopting agriculture as a
business venture.
Soil Organic Carbon: the hidden potential
Lefèvre, C.,Rekik, F.,Alcantara, V.,Wiese, L.,, 2017, FAO, 90p., ISBN: 978-92-5109681-9
The publication was launched at the Global Symposium on Soil Organic Carbon (GSOC)
held at FAO headquarters (Rome, 21-23 March 2017). It provides an overview to decisionmakers and practitioners of the main scientific facts and information regarding the current
knowledge and knowledge gaps on Soil Organic Carbon. It highlights how better
information and good practices may be implemented to support ending hunger, adapting
to and mitigating climate change and achieving overall sustainable development.
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SOURCES
Smart Practices and Technologies for Climate Resilient Agriculture
Prasad, YG., Maheswari, M., Dixit, S., Srinivasarao, Ch., Sikka, AK., Venkateswarlu,
B., Sudhakar, N., Prabhu Kumar, S., Singh, AK., Gogoi, AK., Singh, AK., Singh, YV and
Mishra, A., 2014, Central Research Institute for Dryland Agriculture (ICAR), Hyderabad,
76 p.
The National Initiative on Climate Resilient Agriculture (NICRA) is a multi-institutional,
multi-disciplinary network project launched by ICAR in 2011. The project aims to enhance
resilience of Indian agriculture to climate change and climate variability through strategic
research and technology demonstrations.
The overall focus of technology demonstrations under NICRA is to enhance resilience of
farms and the farming community to climate risks so as to ensure sustainability over a
period of time. Enhancing resilience is the key to achieve sustainability in agriculture
especially in the context of climate vulnerability.
This publication attempts to capture and highlight some of the key interventions that were
successful in participatory demonstrations and have the potential for further up-scaling
though various Missions under the National Action Plan for Climate Change (NAPCC),
especially under the National Mission on Sustainable Agriculture.
Strengthening Climate Resilience for the poor, State Action Plans on Climate ChangePolicy Note
Indian Network On Ethics And Climate Change & Alternative Futures (INECC), 2016,
New Delhi, India
India is a land of the marginalised. The emerging threat of climate change is further
marginalizing the poorest of the poor, tribal groups, people from the lower castes, women
and the religious minorities.
India’s State Action Plans on Climate Change (SAPCCs) have the mandate to give priority
to the concerns of the socially and economically marginalised people. Currently, 30 SAPCCs
have been approved by the Ministry of Environment, Forests and Climate Change. Several
of the proposed climate solutions are similar across States and follow the broad outline
given in the various sector-specific National Missions of the National Action Plan on Climate
Change (NAPCC), India’s blueprint for climate action. Yet, critical concerns of marginalised
people have only been partially addressed.
This Policy note uses the lens of poor and marginalized people to study 12 SAPCCs and
deliberations from regional meetings of civil society groups mobilised by Indian Network
on Ethics and Climate Change (INECC) to make recommendations across seven priority
areas: (a) Agriculture and Allied Activities (b) Himalayan Ecosystem and Biodiversity (c)
Forests and Mining; (d) Water Resources and Disaster Risk Reduction (e) Energy Security
(e) Urban Development and (f) Strategic Knowledge.
Planning, implementing and evaluating Climate-Smart Agriculture in smallholder farming
systems
Food and Agriculture Organisation, 2016, FAO, ISBN: 978-92-5-109305-4
The pilot projects of the Mitigation of Climate Change in Agriculture (MICCA) Programme
of FAO in Kenya and the United Republic of Tanzania have promoted climate-smart
agriculture (CSA) and have been integrated into ongoing development programmes. The
objective of the pilot projects was to show that smallholder farmers can improve their
livelihoods and increase their productivity and contribute to climate change mitigation at
the same time. The approach was to develop packages of climate-smart agricultural practices
based on participatory assessments and expert consultations, implement the selected practices
using a variety of extension methods and evaluate their effects on yield, food security and
their potential to reduce greenhouse gas (GHG) emissions on farms and throughout the
landscape. Farmers who participated in the MICCA pilot projects reported that the main
benefits of CSA were higher yields, greater farm income and increased food availability.
This is an indication that smallholder farmers can be an effective part of the response to
climate change and make a meaningful contribution to reducing GHG emissions. Bringing
sound, up-to-date evidence into decision-making processes can help shape policies that
support CSA.
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SRI methods, which use less water, are being applied to rice, wheat, millets and other crops

Local knowledge, local solutions
Adapting to climate change
Sonali Bisht

The innovations by farmers to adapt to climate change
conditions are an evolution of local knowledge. This
knowledge is also relevant and useful to farmers within
and outside the area in which the innovations take place.
Identifying, harvesting and organising this growing body
of knowledge will be of great benefit to farmers in building
their resilience to climate change.

T

he Himalayan mountain system, the youngest
mountain system in the world, is not only geologically
unstable, but also sensitive to climate change. The
villages in the middle Himalayas, range from 2000 ft to 6000
ft in altitude with considerable micro climatic and
geographical variations due to differences in altitude, aspect,
slope, soil and water resources.

Farmers replaced wheat and mustard crop
with flax to overcome failure of winter rains.
LEISA INDIA  JUNE 2017
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Agriculture is predominantly rainfed in nature with small
areas in the valleys being irrigated using gravity flow, from
streams and rivers. The uncertainty of rainfall at required
time has always been a risk. Farmers have accumulated
traditional knowledge and practices which are risk resilient.
Living amidst challenging circumstances, farmers in this
region are continuously innovating and adapting to climate
change.
In 2012, INHERE, a partner NGO of a MISEREOR
supported project on Local Innovation and Experimentation,
conducted a study. The study was done to get a sense of
farmers perception on climate change and it’s impact on
agriculture. The focus of the project was to identify
innovations made by farmers to adapt to climate change as
manifested in uncertain weather conditions and extreme
weather conditions. A survey was carried out with farmers
of mountain villages of Chamoli and Almora districts in the
state of Uttarakhand.
All farmers had observed changes in weather conditions and
effects on their crops as well as the natural vegetation. The
major observations are frequent failure of winter rains, fewer
pre-monsoon showers, delayed rains, longer dry spells,
increased frequency of cloud bursts and torrential rains. In
winter, they observed that there was lesser snowfall and
prolonged spells of frost which killed crops and even mature
fruit trees. The reduction in snowfall affected soil moisture
which is essential for crops sown, soon after winter.

Farmers like Sarla devi, Mohni devi and Hansi devi in Fadika
village, have revived planting of local traditional crops of
bakula and den that have been neglected for a long time.
Bakula is a bean crop with green leaves eaten as vegetable.
Den is an oilseed. Its leaves are also cooked as greens. Both
these crops withstand dry weather conditions.
To conserve soil moisture, some farmers have reduced the
number of ploughings, from three to two or one. This is
being followed to conserve moisture from the first rains and
adapt to unknown length of dry spell between two showers.
Some farmers are making efforts to collect and conserve
water from springs and marshy areas in their fields.
Mulching is being increasingly taken up to conserve soil
moisture. SRI methods which use less water are being
applied to rice, wheat, millets and other crops.
Frost is a crop killer. The intensity, as well as length of frosty
days, has been growing. Frost starts to set in late evening
and stays till the morning sun is strong enough to dissolve
it. Basanti Devi observed that plants were much less affected
by frost, if watered in the afternoon during this period.

Farmers are adapting to uncertain weather and climate
changes in their own way. Innovative and adaptive practices
relate to land preparation, sowing methods, aftercare,
harvesting, storage and post harvest techniques. Changes
are taking place in cropping patterns and choice of crops.

Due to change in climate, there is increasing incidence of
white grub pest, locally called as kurmula. This is the larval
stage of May beetle. It lies in the soil and feeds on plant
roots causing the plant to wither and die. Dharam Pal Singh,
a farmer of Basora village having observed that kurmula
was much less near akarkara plants (Anacyclus pyrethrum),
grew them on the boundary of his field. He observed much
less incidence of kurmula. Similarly, Laxmi Devi of Naugaon
Beria village intercropped akarkara plant with vegetable
crops and was successful in reducing kurmula attacks. Other
farmers have also tried this method and found it useful.

To adapt to the early onset of summer and warmer winters,
some farmers have preponed sowing of some vegetables
like hill cucumber, chilly, beans and some varieties of
pumpkins, from March to January end, with good results.
To lessen the effect of prolonged cold winter spell, Janki
Devi of Sherubhaneria village sowed seeds of vegetable
creeper crops in a tin. The tin was then kept on a heap of
fresh cow dung. When the weather was appropriate she
planted the seedlings and harvested the vegetables in time.

There are changes in the time of flowering of fruit trees.
Insects are attracted to flowers and lay eggs in them, which
stay inside during fruit formation. Rajendra Bisht of
Dasaithal village observed that spraying cow urine on the
flowers at this stage prevented insects from laying eggs.
Farmers are discovering that compost, liquid manures and
growth promoters, as well as, pest controllers made out of
botanicals, are more effective than chemicals during drought
conditions.

The failure of winter rain has been leading to poor growth
of traditional crops like wheat and mustard. Also, these crops
were increasingly being attacked by wild animals, like
monkeys and wild boars. Heeraballabh of village

Prolonged rains and moisture can be detrimental when they
occur at the time of threshing, drying and storage. Turmeric
is commonly grown in the central Himalayas, as a cash crop.
Traditionally, after harvesting, turmeric is boiled, cut into

Farmer innovation to adapt to climate change
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Sherubhaneria successfully replaced wheat and mustard crop
grown in winter to flax or alsi, solving both the problems.
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halves and then kept to dry under sunlight for 8-10
days. However, these days, there aren’t enough dry
days, thereby causing rotting of turmeric. To
overcome this problem, Kamla devi of Adigram
village boiled the turmeric, cut it into smaller pieces
and then crushed the pieces. This process reduced the
sun drying time by 4-5 days. The same process was
adopted by some women for drying ginger too.

Local innovation, research and science
Innovative farmers, both men and women, use their
creativity and knowledge to solve problems or evolve new
ways of doing things. This knowledge, is valuable for many
farmers, who may be facing the same challenges in a wider
area. Innovations which are relevant can also come from
outside the area or environment and still be relevant with
adaptation. What is common knowledge in one area could
be an innovation in another area.
Innovation can be a new view point or a new way of
organising the old. This requires openness and continuous
search. The successes of individual farmers require to be
validated to understand scope of application and wider
dissemination. However, most of the innovations by farmers
mostly go unnoticed by the wider community in the absence
of mechanism for learning about them. Agricultural research
based on local peoples own initiative and creativity will
result in finding location specific solutions, which can make

Photo: Author

Farmers are building shelters and low cost poly houses
to protect their harvest from hailstorms which have
become frequent in the growing period. Pratap Singh,
a farmer has built shelters using waste biomass to
protect his onion seed crop.
Rohida village farmers cover onion nursery using plastic waste to
enhance germination

agriculture, resilient to climate. PROLINNOVA, a global
network of practitioners promoting farmer innovation,
farmer led research, participatory innovation development,
is an example where farmer is at the centre of knowledge
and research.
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Biodiversity builds
resilience
Adhinarayanan R
Erratic rainfall patterns coupled with monocropping
systems have made farming unreliable and highly risky,
especially in rainfed regions. Simple practices like water
conservation can make a huge difference in preparing
farmers to cope with these climate aberrations. Enhancing
biodiversity on the farm is a proven solution for improving
livelihoods, environment and reducing risks.

Farming is a primary source of livelihood for most of the
population in Madurai district, Tamil Nadu.
About 90% of the crop failures in rainfed farming areas of
Madurai district are due to shortage of water at crucial
periods of the plant growth. In recent years, erratic rainfall
and rising temperatures have resulted in water shortage for
drinking and irrigation, as well as an increase in water-borne
diseases. Owing to water scarcity, frequent crop failures and
lack of fodder, people often sell off their cattle, leave farming
and migrate to nearby cities.
To enhance adaptation capacities of the communities to
changing climate and help farmers stay in farming, DHAN
Foundation piloted a climate-change adaptation project. The
project was started in December 2011 and was implemented
in four panchayats of T.Kallupatti block of Madurai district.
The project focused first on building social capital, followed
by promoting water harvesting activities. Farmers were
educated on the choice of crops and trees to use the conserved
water optimally – like growing millets and horticulture trees.
Also, as an adaptation strategy, the farmers and the livestock
were covered under insurance. In short, it was a holistic
approach towards addressing the issues of climate change.
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Following is the case of a farmer in Kilankulam village,
who made a big difference to his farming livelihood by being
a part of the project interventions.
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Learning to change
Ilangovan is a farmer who lives in Kilankulam village of
T.Kallupatti block in Madurai district. His family owns two
acres of rainfed land, cultivated by his father. For the last
three years, they were not able to cultivate owing to erratic
and uncertain rainfall. They have been depending on dairying
for income, though it is not sufficient to meet the expenses
of the family.
Ilangovan took five acres land on lease from another farmer.
He cleared the land of thorny bushes and started cultivating
barnyard millet (Kuduravalli) and cotton. He cultivated these
crops repeatedly for 3 years, but was not successful in
reaping good harvest. He incurred loss.
An orientation about the project was organized to the farming
community in the village. The project exactly matched with
the needs of Ilangovan to overcome the challenges of climate
change in form of erratic rainfall and crop failure. Ilangovan
was oriented on farm pond and its benefits. Farm Pond is a
small scale water harvesting structure established in a farm
land by excavating the earth, to collect and store water during
the monsoon. The runoff water above the surface and below
the surface in the catchment area is collected in the farm
pond. The water stored in the ponds is used to irrigate and
survive the crops at the time of water shortage.
An exposure visit was organised to Saveriyarpattanam of
Mudukulathur block in Ramanathapuram district, to see the
benefits of farm ponds. After interacting with the farmers
in Saveriyarpattinam and learning about the impact of farm
pond, Ilangovan decided to have a farm pond in his farm.
During September 2012, Ilangovan dug a farm pond of 33m
x 15m x 1.6m dimension in four cents of his land.
Unfortunately, the farm pond did not receive water, as there
was no rain.

By enhancing biodiversity, the risks in farming
got drastically reduced. Sources of income
included agriculture with multiple crops,
livestock and fish farming.

Table 1: Crop cultivation, yield and net income
S. No

Name of the
crop

Cultivation
area/seed rate

Cost of
Cultivation
(Rs.)

Yield

Own
consumption

Gross income
(Market value)
(Rs.)

Net
income

1

Marigold

46 cents

1650

184.50 Kgs
from 10 harvests

Nil

5800

4150

2

Chilly

24 cents

3820

150 Kgs of dried
Chilies

10 Kg

9800

5980

3

Small Onion

Intercrop in Chilly

50

154 Kgs

4 Kg

1040

990

4

Brinjal

3 cents

500

25 Kg

5 Kg

750

250

5

Bitter gourd

2 packets

10

15 Kg

4 Kg

600

590

6

Cluster bean

2 packets

10

10 Kg

4 Kg

100

90

7

Cotton

25 cent

1750

62.5 Kgs

2500

750

8

Drum stick

50 plants

1500

First time 40 fruits

All fruits

100

100

9

Agaththi
(Sesbania
grandiflora)

10 seeds

5

8 bundles

1 bundle

40

35

10

Amaranthus –
green leaves

50 grams

50

90 bundles

25 bundles

360

310

11

Ridge gourd

2 packets

10

6 Kg

90

80

12

Fish rearing

750 fingerlings

1050

7.5Kgs

1875

825

Enhancing biodiversity
In 2013, with a single rainfall the farm pond was filled with
water. With pond full of water available, Ilangovan decided
to grow multiple crops enhancing biodiversity on his farm.
An exposure visit to the farm of Mr. Alagarsamy in Pallapatti
motivated Ilangovan to raise 50 moringa saplings in his field.
These plants were irrigated using water from the farm pond.
Plants started bearing fruit from the month of April. For the
first time, he harvested 40 fruits and used it for home
consumption.
Despite inexperience, he cultivated marigold during the
month of November. In February, he harvested flowers and
sold it in the market in T.Kallupatti block, which is three
kilometre away from his field. He earned Rs. 5800. Raising
marigold facilitated regular cash flow. Leaves of the plants
were used as fodder for 12 goats (2 owned by Ilangovan, 10
owned by the neighbours). Finally the land was ploughed
along with stalks to increase the organic matter.
On the western side of the farm pond, he cultivated brinjal
in 3 cents of land. Due to monsoon failure and outbreak of
disease, the crop yield was very low. Only 25 kilograms of
brinjals were harvested, of which 5 kilograms were used
for home consumption. The rest, which was sold, fetched
him Rs. 750.

2 Kg

In the same period, he cultivated chillies in half an acre.
During his visit to Saveriyarpattinam, he had observed that
majority of farm pond holders were mixing the ground water
(Saline water) with farm pond water. He followed the same
method to irrigate the crops in his field. On the bunds of the
irrigation channel, he planted 10 Sesbania (Agaththi) plants
and cultivated Amaranthus as intercrop. Similarly, he
cultivated two kilograms of small onion on the bund of the
irrigation channel.
Adjacent to chilly crop, cotton crop was cultivated in 50
cents. So far, he has harvested cotton for 14 times and earned
Rs. 2500. He also raised kitchen garden with vegetables
bitter gourd, ridge gourd and cluster beans. Harvested
vegetables were used for own consumption, shared with
relatives and sold the rest within the village. This activity
reduced the expenditure of the family and increased
consumption of fresh vegetables.
After harvesting all the crops, he has cultivated fodder
sorghum. He raised intercrops to prevent weeds, and improve
the productivity of land and water.
Additionally, he reared fish in farm pond. Ilangovan got
trained in fish rearing, organized by DHAN Foundation.
Later, he bought 750 fingerlings comprising three different
species viz., Roghu, Mirgal and Katla. He harvested 7.5
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Water collected in farm ponds was used to provide critical irrigation

kilogram of fish and sold 5.5 kilograms within the village.
The remaining two kilograms were used for own
consumption.

Water conservation and its benefits
“Often the monsoon rains fail. Purchasing water from those
who have open or bore wells has become too expensive. Even
if I try, people are not willing to sell water due to frequent
power cuts. My heart starts pumping faster and weeps
looking at the crops dying out of water scarcity. We can only
produce crop and not the water! Thank God, I found a way
to store water by constructing a farm pond. I don’t need to
beg for water from others”, summarises Ilangovan about
farm ponds.
Ilangovan realised multiple benefits by conserving rain water
through farm ponds. The water in farm pond helped him
raise crops on 98 cents (equal to one acre). However, the
gross cultivated area was much higher at 191 cents as he
practiced intercropping and sequential cropping. He
cultivated marigold as intercrop in drumstick, onion and
agathi as intercrops in Chilly and fodder sorghum followed
on 23 cents where marigold was cultivated. This way the
intensity of cultivation was much higher than before.
Lot of crop wastes were recycled, thus reducing his costs.
For example, marigold and brinjal leaves served as fodder
to the goats. Also by feeding Sesbania (Agaththi) grown on
his field, he was able to improve the milk yield.

Farm pond facilitated ground water recharge thereby
increasing ground water levels. Before establishing farm
pond, water from the bore well was pumped for about
20 – 25 minutes, but now the water is being pumped for
about 40 – 45 minutes.
By enhancing biodiversity, the risks in farming got
drastically reduced. He now earned income not just from
agriculture, but through livestock and also fish farming
(Table 1). Also, the choice of food for the family increased,
thereby increasing household nutrition too. Most
importantly, with farm pond he could make use of the
untimely rainfall, by storing and using it when necessary.
As a member of Mariamman self-help group and also a
member of village level climate change adaptation
association, Ilangovan used these groups as platforms to
share his ideas, get suggestions and inspire others.


Adhinarayanan R
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