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Foreword
Active participation of farmers is critical in assessment of field level adaptation
strategies to climate variability. Though, there are many best-bet practices which can
help farmers to cope with climate variability, farmers are not aware of these practices
and their adoption. Hence, there is an urgent need to demonstrate the climate resilient
agricultural practices in the vulnerable districts, so that the performance of the
technologies can be scientifically assessed and feed-back on adoption constraints are
documented. In this context, several attempts are being made to demonstrate climate
resilient agricultural practices in most of the vulnerable districts of the country
through Krishi Vigyan Kendras, Agricultural Research Centres and NonGovernmental organizations.
In this context, Nand Educational Foundation for Rural Development
(NEFORD), Lucknow has taken up the participatory technology demonstration
project under NICRA covering the flood prone districts of Eastern UP. The
organization has successfully demonstrated several sub-mergence tolerant varieties
of paddy and quantified the impact of such technologies on yield and farmers'
income. NEFORD has also studied the advantages of sanda method over
transplanted rice in flood prone regions. Based on the two years demonstrations,
farmers in the districts have immensely benefited and the organization is planning to
upscale the technologies in 18 more villages during the current year. The unique
participatory approach adopted by NEFORD has resulted in successful
implementation of the project.

Dr. S.K. Datta, DDG (Crops) in Kisaan Mela

Dr. N.P. Singh being honored by Dr. S.K. Dutta

A view of meeting hall at Kisaan Mela

Nand Rabi Kisaan Mela, 2012

I complement the scientists of NEFORD and the farmers in the target villages for
their collaborative effort in tackling one of the most important problems like climate
change and bringing out this publication which I am sure will be useful to farmers
and extension staff working in the region.
Dr. B. VENKATESWARLU
Director, CRIDA

Dr. Rajendra Prasad PD, DSR, Mau

IRRI Scientist honoring a farmer at Kisaan Mela
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Seed Distribution and Orientation Training
Abstract

A view of farmers’ group discussion on Climate Change in Different Villages
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The agriculture in eastern U.P. is largely rainfed and characterized by dominance of
small and marginal resource-poor farmers who often face the problems of flood, drought
and salinity, resulting in low and unstable yields. As per the Inter-governmental Panel on
Climate Change (IPCC), the impacts of climate change could be significant for the poor
people living in the marginal areas, like that of eastern U.P. Keeping this in view, the
present project was sanctioned under the competitive grants of NICRA with the main
objectives of understanding the long-term pattern of weather parameters and farmers'
perception of climate change and accordingly, to identify and promote technological
options adapted to these changes and minimize farmers' losses. The project, therefore,
firstly reviewed the long-term (1901-2007) weather data in the project districts and
conducted Focus Group Discussions with the farmers and short-listed major problems
that needed solution. Beside labor shortage, early drought, flood, salinity and early rise in
temperature at the time of grain filling, were found to the main limiting factors. In view of
these, large scale participatory technology testing and demonstrations were conducted
covering the flood-prone, drought-prone and salt-affected areas in districts Mau,
Ghazipur and Azamgarh. Various options were tried and suitable technologies were
identified and the impact of such technologies on yields and farmers' income were
quantified. Selection of rice and wheat varieties tolerant to various stresses, as identified
above, and the safe and productive stress-specific cropping systems have been the major
outcomes of this project. Similarly, while direct seeding of rice and zero-till sowing of
wheat were promoted as labor-water saving crop establishment methods, an age-old
practice of sanda (double transplanting) method of rice cultivation was improved and
promoted to overcome the problems, especially arising due to delayed monsoon.
Although the method required more number of labor for double transplanting, the
increased cost was duly compensated by the fact that it required less quantity of seed, less
number of life-saving irrigations, no cost of weed-management and gave higher yields.
The average net return in case of sanda method was Rs. 29,000/- per hectare, compared to
Rs. 12,000/- per ha for normal transplanting. Significantly, the project also evolved an
innovative '5-step transfer of technology model' that ensured accelerated pace of
technology transfer by reaching out large number of people-stakeholders, in shortest
possible time. During the last two years of project period, NEFORD could sensitize more
than 23 thousand farmers in eastern U.P.
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Field Days

NEFORD's Adaptation Strategy to Climate
Change : A Farm Level Practical Approach

Field Gosthi in Village - Gohta, District - Mau IRRI Scientist Dr. D. Mckill speaking to farmers.

20

NEFORD's Adaptation Strategy to Climate Change

Introduction
World-wide efforts are being made and strategies developed for mitigation and
adaptation to climate change. But what is really more important is the action at the farm
level, because it is the farmers who face the impact of climate change in their daily life.
Sudden rise or fall in temperature, excessive rains causing floods or scanty rains leading
to water stress and droughts, changing pests complexions, soil-health problems and
salinity are some important factors causing concern and need immediate attention. InterGovernmental Panel on Climate Change (IPCC) considered India to be 'acutely
vulnerable to the impacts of the climate change'. However, a report on impacts of climate
change on Indian agriculture maintained that these impacts would be region-specific,
and could be significant for poor people living in marginal areas. The eastern UP,
characterized by dominance of small, marginal resource-poor farmers often facing the
problems of flood, drought, salinity/sodicity, is likely to have large impacts of such
climate changes. Keeping these in view and also the fact that there already exists some
robust technological options that could help reduce farmers' losses, the present project
was proposed and was sanctioned under competitive grants of NICRA, with following
three broad objectives:
1- Analyzing changes in weather parameters and farmer's perception of climate
change, impacts and coping mechanisms.
2- Matching and promoting technological options to adapt to climate change to
minimize farmers' losses.
3- Capacity building and reaching out large number of farmers in shortest possible
time to make them aware and prepare for the days ahead.
Methodology
To properly understand the pattern of climate change, long term (1901-2007) secondary
data on rainfall distribution pattern, temperature, occurrence of floods and droughts in
the three project districts- Azamgarh, Mau, Ghazipur, were studied, and the pattern of
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climate variability thus obtained was further confirmed by an output from a 'Focus
Group Discussion', conducted in these districts, with farmers. This study helped us
shortlisting major agro-climatic and socio-economic problems and, accordingly,
matching and promotion of technological interventions, were planned.
Salient Findings
Weather Data Analysis & Farmers' Perception
The long term (1901-2007) rainfall data analysis of eastern UP districts clearly showed
that after 1980's, the annual as well as seasonal rainfall has remained bellow the normal.
Decline in rainfall, particularly, in early months of monsoon i.e., June, July, August,
September has become more frequent after 1980's, making early drought a regular
feature, resulting in either delayed nursery raising, slow and stunted seedling growth
and/or transplanting of aged seedlings. The farmers, having no proper irrigation
facilities, often abandon and burn the nursery in the field itself. During kharif 2012 for
example, only about 34% farmers transplanted rice with less than 30-day old seedlings,
while 50% farmers used older seedlings and the remaining 16% could not transplant and
discarded the nursery.
The findings of the 'Focus Group Discussions' with the farmers further confirmed the
weather data analysis findings. Besides labor shortage, flood, drought, salinity and early
rise in temperature during summer, were identified as the major limiting factors.
Technological Options
In view of the problems identified as above, NEFORD zeroed in on following options :
(i) stress tolerant crop varieties; (ii). cropping systems for stress-specific ecologies;
(iii). water-labor saving crop establishment methods; (iv). organizing seed-producer
farmers's groups and knowledge dissemination; and finally, (v). develop an innovative
transfer of technology model for fast spread of mature technologies.
(a) Selection of stress tolerant crop varieties : A large number of candidate genotypes
were tested and screened for resilience to different stresses using 'Mother' and 'Baby
trials' and the promising varieties/genotypes were identified through 'Participatory
Varietal Selection' (PVS) approach and are being promoted among farmers, as the
adaptation strategy to reduce vulnerability (Table1).
2
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A crop of Swarna Sub1 recovered after 10 days of submergence

Swarna

Swarna
Sub1

An IRRI team inspecting performance of Swarna Sub1 on farmer’s field

Swarna
Sub1
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Field performance of the salt-tolerant rice variety CSR-36 on farmer’s field

Comparative performance of CSR-36 vs Moti in Sanda Method of Rice Cultivation
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The performance of some of these varieties as obtained on farmers' fields during
2012-13 are given here.

Swarna Sub1 : Although 2012-13 was a drought year, several rain fed areas in
eastern UP got submerged for varying durations. The data collected from 185
farmers' fields of these areas on performance of the submergence tolerant rice
variety, Swarna Sub1, showed that with the increasing duration of submergence,
the reduction in yield of Swarna Sub1 was much less, compared to the adjacent
variety planted by the farmers (Fig. 1). Even after a submergence of about 10
days, Swarna Sub1 gave an yield of 3.2 t/ha, while the yield of the control variety
was only 1.7 t/ha. On the whole, Swarna Sub1 produced about 1 t/ha more yield
than the control variety.
Also, in trials during previous years, Swarna Sub1 has shown similar advantage
over the checks. Thus, U.P. having about 7-8 lac hectare of submergence-prone area,
if Swarna Sub1 is promoted, it can easily produce 7-10 lac tonnes of additional rice
in U.P . and also help flood-affected farmers to raise their income.
Shushk Samrat : The performance of a drought tolerant rice variety, Sushk Samrat,
was compared with two prominent local varieties, Moti and Sarju-52, under three
levels of irrigation on farmers' fields. While with three irrigations, all the three
varieties yielded at par, with two and, particularly with one irrigation, Shushk
Samrat out yielded both the checks. With one irrigation, the average yield of Shushk
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Performance of a drought-tolerant rice variety
Shushk Samraton farmers’ fields (District - Mau)

Comparative performance of Shushk Samrat vs Moti on farmers’ fields.
Samrat was 3.12 t/ha, compared to only 1.43 t/ha of Moti and 2.75 t/ha of Sarju 52
(Fig. 2). In addition, to compare the performance of Shushk Samrat with Moti, as the
check under an NFSM program, a cluster demonstration of about 125 ha on farmers'
fields was also conducted. Shushk Samrat gave an average yield of 4.29 t/ha, as
against 3.4 t/ha of Moti. Shushk Samrat, therefore, seems to be an excellent
adaptation option for improving productivity of the 6-7 lac hectare drought-prone
rice areas in U.P.
CSR-36 : A salt-tolerant rice variety, CSR-36 was the third variety identified by
NEFORD. This variety was also tested under NFSM cluster demonstration
program, covering an area of about 132 ha in district Azamgarh, Mau and Ghazipur.
CSR-36 gave, on an average, a yield of 3.36 t/ha, compared to 2.45 t/ha yield of
Sarju 52, the check variety. Segregating the CSR-36 performance according to the
level of salinity, showed that it gave 1.85 t/ha yield under the severe salinity
4
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Participatory Varietal Selection in a Wheat Mother Trial
in Village Baharipur, District - Mau

condition, as against only 0.8 t/ha of Sarju-52; the yields were much higher, ranging
between 3.3t/ha and 4.4t/ha, under medium to mild salinity conditions. (Table 2).
Thus, CSR-36 provides an excellent option to improve and stabilize rice
productivity of about 6 lac hectare salt-affected areas of U.P.

Stress-tolerant in Wheat : The field screening of wheat varieties has lead us to
identify four heat tolerant short duration wheat varieties namely, Halna, NDW 1014,
PBW 154 and WR 544 (Table 3). Similarly, for the high sodic soils, KRL19 and for
mild sodic soils, KRL 210 and KRL 213 were found to be highly productive and
stable. Large scale promotion of these varieties are being undertaken (Table 4).
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(b) Cropping Systems: Based on two years of field testing, NEFORD has identified
safe, productive and profitable cropping systems, suited to three major stresses,
faced by farmers in eastern UP (Table 5). While a comparative performance of these
cropping systems is being studied, analysis of 'Swarna Sub1' rice - Halna wheat'
combination for flood-prone area has been completed. (Table 6). As the data.
indicates Swarna Sub1 rice - Halna wheat combination gave a higher net return (Rs.
47,001 per ha) and B/C ratio (2.40) than the combination of Swarna Sub1 with the
long duration high yielding wheat variety, HD2285. This is simply because Halna
being a short duration (100-day duration) variety, could complete its life-cycle and
produce 3.86 t/ha yield even when sown in the first fortnight of January, while HD
2285, a long duration variety, suffered due to hot wind at the time of grain filling and
produced much less (1.9t/ha) than its normal potential.

Performance of a short-duration early maturing NDW-1014
vs long-duration HYV-HD2733 in farmers fields

Performance of a zero-till sown wheat variety HI-1563

(c) Crop Establishment Methods: Besides promoting direct seeding in rice and zero
till sowing of wheat, NEFORD upgraded and promoted an age-old practice of
double transplanting in rice, called 'Sanda Method'. The technique seems to provide
an excellent solution to the problems arising due to delayed monsoon.
6
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Performance of KRL 19 vs PBW 343 in Saline/alkaline
condition in Village - Karanpur, Block - Palhani,
Dist- Azamgarh during Rabi 2012-13

Methodology : For Sanda method, the seed bed preparation for nursery raising is done in
the same way as for the normally transplanted rice. Well cleaned 4 kg of seed is sown in
2

40m nursery area, which is sufficient for transplanting 1 ha of area. The seedlings, aged
21-25 days, are uprooted and transplanted @8-10 seedlings per hill in close spacings,
covering an area of 400m2. This first close transplanted rice in small area, is maintained
by irrigating the field when stressed during early stage drought. After 30-35 days, the
first transplanted rice is uprooted, roots are cleaned in water and seedlings and tillers are
separated. The separated seedlings are re-transplanted using the spacings recommended
for transplanted rice @ one seedling per hill in one hectare area. This second time
transplanted rice is cared for as the normal transplanted rice.
Field demonstrations and farmers' experience: In May 2012, a group of 50 farmers
were trained in Sanda Method of rice cultivation, especially giving them the tips on 'do's
& don'ts'. Of these, 34 farmers, each having a piece of land of about one acre, were
selected to conduct demonstrations and given seeds of Moti variety, free of cost. They
were instructed to plant half of their field using sanda method and other half using normal
transplanting. Farmers used fertilizers as per their paying capacity, but only nitrogen was
considered in this observation. A comparison of two methods of rice establishment
showed clear superiority of Sanda method to normal transplanting, both in respect of
grain yield and agronomical N use efficiency. The increase in grain yield due to Sanda
method ranged between 0.41 and 0.94 t/ha with a mean of 0.73 t/ha. The agronomical N
use efficiency in sanda method was higher than that of the transplanted rice, irrespective
of level of N applied (Fig 3).
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The cost of cultivation analysis also revealed that rice established using Sanda method
was more profitable than the transplanted rice; the net return in case of former being Rs;
28,800/- compared to only Rs. 11,900/- in case of the latter (Table 7).

Advantages and disadvantages: The Sanda method of rice establishment has more
advantages than disadvantages. It requires only 4 kg seeds to transplant one ha area,
while 40 kg seeds are required for normal transplanting, thus there is a saving about Rs.
1,000 per ha. Further, it escapes early stage drought during seedling and vegetative
growth period (50-55 days), because it is easy to maintain closely transplanted rice in a
small area with limited amount of irrigation water, which saves ground water, diesel for
operating pump and manpower to look after. Also, it requires only a few (1-2) life saving
irrigations, if drought occurs during vegetative to reproductive to maturity stages, while
the transplanted rice needs 3 to 5 irrigations, which again enhances the cost in normal
transplanting. It has been observed that the rice transplanted using sanda method bears
more number of tillers per hill and all tillers bear panicles and panicles are heavy, the
grains fully filled than in transplanted rice.
However, sanda method has two distinct disadvantages also; firstly, it requires more
number of labour for two transplanting, uprooting, cleaning and separating of seedlings;
secondly, it is suitable only for long duration rice variety like Moti, Swarna, Kalanamak,
etc. However, it must be noticed that the increased cost of labour for two transplanting is
duly compensated by the fact that sanda method requires less quantity of seeds, less
number of life saving irrigations, no weed management cost and gives higher yields.
8
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Summary
• Early drought has become a common occurrence in eastern UP that causes delay in
nursery raising as well as transplanting.
• Out migration has increased and there is increased inclination of rural people towards
non-farm activities.
• Stress tolerant rice varieties for submergence, drought and salt affected areas and
wheat varieties tolerant to salinity and heat, were identified to cope with these
problems. Similarly, safe & productive cropping systems specific to these stresses
were also developed and promoted.
• Sanda (double transplanting) method of rice cultivation provides an excellent
solution to problems arising due to delayed monsoon.
• Farmers generally used higher doses of N while better yield and higher NUE could be
obtained with lesser N combined with balance doses of P, K & Zinc.
• Seed-producer farmers' groups were organized, trained and initiated in seed
production, especially of stress-tolerant crop varieties.
• An 'Innovative Transfer of Technology Model' was developed that hastens process of
technology adoption by reaching-out people in shortest possible time.


CHANGE THE WAY
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?

Ensuring local availability of seeds: Availability of seed is a pre-condition for
spreading a seed-based technology. Generally, the formal system of seed-chain takes
a few years before the seed reaches farmers. NEFORD, therefore, promotes farm
level seed production by training farmers' groups who, in turn, meet the immediate
farmers' seed demand, locally. During 2012-13, the farmers produced 1080q of seed
of three stress tolerant rice varieties and 2700q of four wheat varieties which they
shared with fellow farmers. We also encourage and monitor farmers to farmers' seed
diffusion. A survey of 576 households in 36 different villages of 6 districts of eastern
UP, it was found that the adoption rate of Swarna Sub1 among neighborhood was
about 35% (NEFORD STRASA Report 2012). Our approach also creates demand
and puts pressure on the public and private sector players to hasten the process of
formal system of seed production.

?

Reaching out: NEFORD has evolved and tested a number of novel approaches to
quickly reach out people and disseminate knowledge. This, in turn, creates demand
for the technology (i.e. seed) and forces Government to change/frame policies to
favor speedy dissemination. Our approach includes: organizing seeing is believing
trips, walk through farmer's field, theme-based Kissan Mela, District agricultural
Development Forums, success stories and use of print and electronic media. During
the last two years of project period, NEFORD sensitized more than 23,000 farmers in
eastern UP.

?

Influencing policies: Release of Swarna Sub1, based on only one year (2009-a flood
year) large scale field data generated by NEFORD and on-station data by NDUAT
Faizabad, was a land mark decision of the State and the Central Govt. to fast spread
this variety among the flood affected farmers. Similarly, the decision of Ministry of
Agriculture (MoA), Govt. of India to support 10,000 ha cluster demonstrations of
stress tolerant rice varieties during 2012-13 under NFSM program provided strong
boost to promote adoption of these varieties; NEFORD was the key partner in this
program in U.P.
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the advantage was more i.e. 67.5%, 112.9% and 140.2% with the application of
the recommended dose of N (100 kg / ha) along with 15 kg P and 15 kg P + 5 kg
Zinc per ha.
?

The results also revealed that application of 15 kg P per ha helped in rice yield
increase by 32.9% and 27.1% when combined with 80 and 100 kg N per ha,
respectively. In other words, the agronomic use efficiency increased when N
along with P and Zinc were used. Zinc contribution to rice productivity was near
13% at both level of N application. This on-farm demonstration helped farming
community to understand the role of different nutrients, as balanced dosages, in
increasing rice yield.

Transfer of technology- An innovative approach
Goodness of any technology alone is not a guarantee for its fast spread. Certain
necessary conditions are needed to be fulfilled to ensure its speedy dissemination. Over
7-8 years of NEFORDS' working with farmers has helped NEFORD to evolve an
innovative approach consisting of following steps to accelerate pace of technology
transfer :
?

Characterization and delineation of growing environment : Identification of
appropriate niches facilitates targeted testing and dissemination of technologies. To
scale up Swarna sub1, for example, we have specified submergence prone (12-15
days) villages/blocks in the districts of eastern UP by using satellite data and GIS
(Fig. 4, Table 9). Obviously, the distribution of seeds of Swarna Sub1 in these
villages will be a guarantee to its success. Drought-prone and salt affected areas are
also being delineated to plan similar strategies.

?

Adding value(s) to the component technology and developing attractive
packages : The fact that Swarna Sub1 is a submergence tolerant rice variety and
ensures high productivity even when submerged up to 15 days, does not guarantee its
spread for two main reasons : (a) due to shortage of labor, farmers are reluctant to
cultivate rice and (b) due to being a long duration (150 days) variety, farmers have to
forego the Rabi crop in the following season. To overcome these problems,
NEFORD evolved a way-out i.e. direct seeding of Swarna Sub1 as a labor-saving
device in Kharif, followed by zero till sowing of a short duration heat tolerant wheat
variety, like Halna in Rabi. The farmers readily accepted this package.
10
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