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ABSTRACT

The study evaluates the cluster front line demonstrations (CFLDs) conducted under the
national food security mission on sesame (RT-351) by 26 KVKs of Rajasthan state. Four
thousand one (4001) partner farmers responded to the study during 2016-2020. The
CFLDs were undertaken in a 172.00 ha area in 26 districts during these five years. Yield
gaps and technology index were calculated under the study. The result shows an extension
gap of 1.35 q ha-1 and a technology gap of 2.78 q ha-1. The technology index was found
to be 35.11 per cent, while a yield advantage of 36.17 per cent was found in CFLDs.
KVKs of Rajasthan state could add Rs. 1.45 crores to the income of partner farmers. The
improved variety & better extension services significantly enhanced production and
productivity. Participatory approaches in the sesame seed supply chain and institutional
linkage were critical for scaling up sustainable technology and improving farmers’ access
to quality and sufficiently improved seeds. More capsules per plant and resistance to
stem & root rot attracted the farmers. Technical backstopping, supplying of seed, and
seed exchange through farmer-to-farmer extension were crucial on a sustainable basis.
Regular monitoring by experts and farmers’ feedback is vital for sustained production and
productivity improvement of the sesame crop.

INTRODUCTION

After cereals, oilseeds are the world’s second-most important
crop in India, accounting for 15.7 per cent of the gross cultivated
area and 11 per cent of the total agricultural output value (Sri et
al., 2022; Anonymous, 2020a; Singh et al., 2020). Globally, India,
Myanmar, and China are the highest producers of sesame. In 2018
(6,016,000 MT) sesame was grown on 11,743,000 ha, yielding an
average of 512 kg/ha. India is the second country where the
cultivated area is 1.73 million hectares, producing 0.74 million
tonnes (third rank) and contributing 12.4 per cent of global sesame
production with an average yield of 431 kg ha-1 (FAOSTAT,
2020). Globally, sesame seed consumption was USD 6559.0 million
in 2018, expected to touch USD 7244.9 million by 2024, with a
compound annual growth rate (CAGR) of 1.7 per cent (Myint et

al., 2020). Among the sesame-growing states in India, Gujarat is
the leading state contributing 22.3 per cent, followed by West
Bengal (19.2%), Karnataka (13.5%), Rajasthan (9.8%), and Madhya
Pradesh (MP) (9.06%). Ranganatha et al., (2013) estimated the
yield gap-I (between improved technology and farmers’ practices)
ranged from 23.5 per cent in Rajasthan to 72.1 per cent in Uttar
Pradesh (UP). If the yield gap was bridged, the national sesame
production could be increased to 1145.4 thousand tonnes from
785.6 thousand tonnes. Similarly, the yield gap-II (between
improved technology and average state productivity) ranged from
5.9 per cent in Karnataka to 775.1 per cent in UP. The national
sesame production could be increased to 2097.6 thousand tonnes
from 1145.4 thousand tonnes by bridging the yield gap II. Alike
oilseeds, in pulses technology gap is observed more than extension
gap at farmers field (Kumbhare et al., 2014; Nain et al., 2014; Nain
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et al., 2015). Kushahwah et al., (2018) reported that the average
yield gap in sesame production technology was from 0.5 to 2.0
q ha-1 in MP. Under CFLDs, the additional net return of Rs. 7669
was observed.

The CFLDs were found very useful in increasing farmers’
knowledge and adoption levels. These CFLDs created greater
awareness and motivated the farmers to adopt appropriate oilseed
production technologies (Patil et al., 2018 & 2019). However, the
improved variety could not reach many farmers due to casual field
extension approaches and farmers do not consider sesame a major
crop and lack of access to improved seeds. As a result, the
production and productivity of sesame in Rajasthan are very low
and the farmers do not get the potential benefit. Therefore, this
research initiated a demand-driven approach and linkage among the
concerned stakeholders in order to enhance the adoption and
dissemination of the RT-351 variety. To enhance sesame production,
the Government of India has devised a scheme to encourage sesame
production by conducting CFLDs on oilseeds under the national
food security mission (NFSM). The present study conducts and
evaluates the performance of CFLDs on sesame laid out in 26
districts of Rajasthan state from 2016 to 2020.

METHODOLOGY

The present study evaluates the performance of CFLDs on
sesame which were conducted under the supervision of the
agricultural scientists of ICAR-ATARI, Zone-II, Jodhpur, and
officials of the Ministry of Agriculture and Farmers Welfare, New
Delhi. The CFLDs were laid out in 26 districts of Rajasthan state
from the year 2016 to 2020. Data were solicited from 4001
partner farmers in the participatory mode. The variety used in this
participatory research was RT-351, which was recommended for
the state. The agronomic practices for implementing the research

were 30 cm and 15 cm between row and plant, respectively. A 2.0
to 2.5 kg seed rate and fertilizers at 40 kg Nitrogen, 25 kg
Phosphorus, and 20 kg Sulphur per hectare were applied. Critical
inputs like seed, bio-fertilizers, etc., costing up to Rs. 5000 per
ha, were provided by KVKs. Institutional linkage among the diverse
actors and strong information exchange between all stakeholders
leads to effective technology scaling up. The scaling-up activity
was adopted from Linn et al., (2010). The KVK scientists were
engaged in selecting partner farmers, site selection, clustering for
demonstrations, sowing, organizing field days, interaction for
feedback, and other critical stages. The training on a package of
practices of RT-351 for partner farmers was given by KVKs. Field
days at farmers’ fields were arranged to create informal contact for
two-way communication, learning and feedback on the technology
demonstrated.

RESULTS AND DISCUSSION

The scaling-up activity was adopted from Linn et al., (2010).
The conceptual framework of scaling up activity is presented in
Figure 1. It involves three phases. In innovation phase, testing,
verification, and validation of sesame technologies were done and
covered the previously implemented research experiments and
participatory evaluation of improved sesame varieties i.e., RT-351
which had a yield advantage of up to 801 kg ha-1 compared to the
local cultivars. The RT-351 variety is recommended based on its
high yield performance and resistance to macrophomina stem and
root rot, leaf curl, and phyllody. The demonstrations are a critical
tool for extension promotion allowing the farmers to evaluate, test,
and learn about the new technologies (Mbure & Clare, 2017).
Farmers are more likely to test the new technology with higher
expected benefits and relatively lower risks (Pannell et al., 2006).
During the learning phase, farmers learned by observing the

Figure 1. Conceptual framework of the scaling-up activity
Source: Adopted from Linn et al., (2010)
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demonstration plots, and group dynamics taught each other. The
farmers and other actors were capacitated through training and
field visits and contributed by forwarding their feedback. The
innovations or technologies demonstrated and tested during the
innovation and learning phases were brought to a large scale-up in
the scaling-up phase. The results of the study have been presented
in the sub-headings as given below.
Capacity building and demonstration of improved variety of
sesame

Capacity building of various stakeholders is vital in transferring
innovations among the farming community through the extension
systems. New technologies’ adoption and diffusion rate increased
when farmers’ and extension personnel’ knowledge, skill, and
attitudes changed. For capacity building of KVK scientific staff,
training/workshops on oilseed production technology were
organized each year (2016-2020) by ICAR-ATARI, Jodhpur. Before
implementing the activity, training was organized in each district
for farmers on the full production package of the improved sesame
variety. A total of 4001 farmers were trained in sesame agronomical
production and seed production during the implementation period.

Farmer’s attitudes and opinions towards the introduced improved
variety of sesame, seed production, and marketing were remarkably
changed due to continuous training; field monitoring, partnership
strength, market linkage and access to improved seed, and
experiences of production and marketing activities. An improved
variety of the sesame (RT-351) variety was used for the pre-
scaling up based on farmers’ preferences. A total of 4.3 tons of
improved seeds were demonstrated during implementation, and
more than 1721 ha of land were covered. Most importantly, the
technology was spread over sesame production potential areas
through a farmer-to-farmer seed exchange. As a result, many farmers
benefited from easy access to improved seeds through direct seed
marketing, farmer-to-farmer seed exchange systems, and revolving
seed. As traced back from each district’s agriculture office, more
than 83.00 ha of the area was covered with improved variety of
sesame (RT-351) seed during the implementation period through
farmer-to-farmer seed exchange systems.

Yield advantage of growing improved variety of sesame

Table 1 depicts the yields of sesame in the various districts
of Rajasthan. The average productivity of sesame in the

Table 1. Yield increased & gap minimized in sesame in Rajasthan, India (n=4001)

S.N. KVKs Number Yield gap minimized (q/ha)

of Farmers’ CFLDs Potential Yield Yield Extension Technology Technology
CFLDs practices (q ha-1) (q ha-1) increase increase gap (q ha-1) gap (q ha-1) index

(q ha-1) (CFLDs-FP) (%) {CFLD- {potential- (%)
(q ha-1) FP q ha-1} CFLD q ha-1}

1. Ajmer 220 4.53 6.96 8.00 2.43 53.47 2.43 1.04 13.00
2. Alwar-I 70 3.42 4.77 8.00 1.35 39.47 1.35 3.23 40.37
3. Alwar-II 58 2.42 2.92 8.00 0.50 20.66 0.50 5.08 63.50
4. Barmer-II 40 2.10 2.87 7.00 0.77 36.67 0.77 4.13 59.00
5. Baran 115 4.25 4.85 8.00 0.60 14.05 0.60 3.15 39.37
6. Bharatpur 219 4.29 4.94 8.00 0.65 15.01 0.65 3.06 38.25
7. Bhilwara-I 125 4.24 5.75 8.00 1.51 35.57 1.51 2.25 28.12
8. Bhilwara II 75 4.85 6.35 8.00 1.50 30.93 1.50 1.65 20.62
9. Churu-I 150 3.18 4.56 8.00 1.38 43.25 1.38 3.44 43.00
10. Dholpur 411 6.27 8.01 8.00 1.74 27.66 1.74 -0.01 -0.12
11. Jaipur-I 297 4.40 6.04 8.00 1.64 37.22 1.64 1.96 24.50
12. Jaisalmer-I 63 2.69 3.62 8.00 0.94 34.85 0.94 4.38 54.75
13. Jaisalmer-II 25 2.87 3.92 8.00 1.05 36.59 1.05 4.08 51.00
14. Jalore 140 4.80 6.53 8.00 1.73 36.04 1.73 1.47 18.37
15. Jodhpur-I 225 3.37 4.84 8.06 1.47 43.59 1.47 3.22 39.96
16. Jodhpur-II 50 3.48 3.95 8.00 0.47 13.51 0.47 4.05 50.62
17. Karauli 325 5.13 6.12 8.00 0.99 19.17 0.99 1.88 23.50
18. Nagaur-I 110 3.30 4.39 8.00 1.09 33.00 1.09 3.61 45.12
19. Nagaur-II 150 3.34 4.27 8.00 0.94 28.14 0.94 3.73 46.62
20. Pali 285 3.57 4.86 8.00 1.29 36.05 1.29 3.14 39.25
21. Rajsamand 166 3.77 5.13 8.00 1.37 36.18 1.37 2.87 35.87
22. Sawaimadhopur 200 4.36 6.20 8.00 1.85 42.32 1.85 1.80 22.50
23. Sirohi 275 4.29 5.70 8.00 1.41 32.74 1.41 2.30 28.75
24. Sriganganagar 25 3.61 6.90 8.00 3.29 91.14 3.29 1.10 13.75
25. Tonk 107 4.60 7.05 8.00 2.45 53.26 2.45 0.95 11.87
26. Ajmer 75 2.51 3.09 8.00 0.58 23.16 0.58 4.91 61.37

Total 4001 - - - - - - - -
Average - 3.83 5.18 7.96 1.35 36.17 1.35 2.78 35.11

Source: Primary data collected from 2016 to 2020
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demonstration fields was higher than the farmers’ methods. Rai et
al., (2012) found an average yield of CFLDs as 4.70 q ha-1, which
was 1.01 q ha-1 higher than the check (3.69 q ha-1). Tripathi &
Singh (2012) also reported a 17 per cent more yield of sesame i.e.,
4.10 q ha-1, which was 0.88 q ha-1 higher than farmer’s practices
(3.22 q ha-1). Singh et al., (2019) observed an average yield of
CFLDs on sesame as 5.65 q ha-1, which was 1.75 q ha-1 higher than
the check (3.90 q ha-1). He also found an extension gap of 1.75
q ha-1. Meena et al., (2017) recorded an average yield under
CFLDs as 6.63 q ha-1, which was 1.95 q ha-1 higher than farmer’s
practice (4.68 q ha-1). During 2017 to 2018, an enchantment of 2.0
q ha-1 was observed where the average yield was 6.98 q ha-1

(Meena et al., 2018). The highest yield (8.01 q ha-1) was found
in Dholpur under the CFLD. The rationale behind the high
productivity may be attributed to the good soil and water
availability, especially during capsule formation; therefore, it
exceeded the potential yield of 8 q ha-1. The lowest yield was
(2.87 q ha-1) recorded in Barmer-II; only the Barmer district
demonstrated the RT-346 variety in the Kharif 2020 season due
to adverse conditions. Under the farmers’ practices yields ranged
from 2.10 q ha-1 (Barmer-II) to 6.28 q ha-1 (Dholpur). Overall, an
average increase in grain yield of sesame under the CFLD was
noticed as 1.34 q ha-1. During the five years, the yield was 36.17
per cent higher than the farmers’ yield. Rai et al., (2012) reported
a higher yield of 1.01 q ha-1 through FLDs, while mass-scale
adoption of sesame production technology increased the farmers’
satisfaction and knowledge level.

Improving economic performances of sesame through CFLDs

Table 2 depicts the economic performance of sesame crop
under CFLDs. The economic analysis indicated that sesame had
a better net return from recommended practice over five years.
Recommended techniques yielded a higher net return (Rs. 22160.63/
ha) and average benefit-cost ratio for sesame (1:2.60), respectively
as compared to the farmers’ practices (Rs. 14979.94/ha and 1:2.15,
respectively). The higher net returns and B:C ratio in the sesame
demonstration might be due to the higher grain yield and better
market pricing. During these five years, a total of 4001 CFLDs
were conducted by KVKs in a 1721.20 ha area in the state. These
CFLDs were added to Rs.1.45 crores as an additional income in
the state economy (Figure 2).

Extension advisories, facilitating policies and constraints

Field day is one of the pre-scaling-up activities for the
technology and it is vital in creating demand and promoting
technologies to farmers and other stakeholders for getting feedback.
The KVK’s scientists organized the field days, subject matter
specialists, and farmers at the demonstration sites; which include
field visits, experience sharing, and detailed discussions on the
demonstrated technologies. During the field visits, farmers explained
that they were growing sesame because it holds the key as a
potential rotational crop, edible oil, and high market value. Most
farmers were interested and happy with the variety of sesame
(RT-351) for its higher yield than their local variety. This variety
has white and bold seeded and multi capsules per plant. Experts
confirmed that the variety is suitable for Rajasthan and has good
performance. The future of the sesame seed market is unpredictable
because of the heavy rainfalls and frequent droughts in Rajasthan.
The government of India is also encouraging farmers to grow
sesame by increasing the MSP rate every year. During 2016-17,
the MSP of the sesame crop was Rs. 5000/q and in 2020-2021,
the MSP was Rs. 6855/q. Moreover, it is evident from the Figure
3. It is proven that sesame grain has high nutritive values; hence
farmers use it to grow sesame. The sesame seed can be made
available to other farmers under the informal seed system. Out of
the total production, 3.61 per cent of produce is kept for home
consumption and nearly 11.16 per cent of farmers have stored it
as seeds for the next season and also promoted the farmer-to-
farmer exchange for this variety of sesame (computed by authors
based on KVK’s feedback) and remaining product (85.23%) was
sold out immediately after harvesting. Most farmers must sell
their produce above MSP at the local market. The main reasons
for the low productivity of sesame are its rainfed cultivation in
marginal and sub-marginal lands under poor management and input-
starved conditions. However, improved varieties and agro-
production technologies capable of increasing the productivity
levels of sesame are now developed for different agro-ecological
situations in the country. A well-managed crop of sesame can yield
1200-1500 kg ha-1 under irrigated and 800-1000 kg ha-1 under
rainfed conditions. Erratic rainfall (drought and higher rainfall) in
the state affected the yield from 2016 to 2020. Farmers responded
that disease & insect infestation (specifically phyllody and
leafhopper) and lack of access to quality chemicals at a reasonable
cost are severe constraints for sesame production in Rajasthan. A
few farmers also reported that they faced post-harvesting losses
due to a lack of storage facilities.

Figure 2. Income enrichment through CFLDs in Sesame, Rajasthan,
India (lakhs)

Figure 3. Selling price and minimum support price of sesame from
2016 to 2021
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CONCLUSION

Sesame is a protein-rich edible oil crop that can be grown in
almost all areas at 25-35oC temperature. In the intervention areas,
sesame production and productivity enhanced due to improved
varieties and better extension services. Improved variety of sesame
(RT-351) had a yield advantage of 36.17 per cent and generated
an additional income of 1.45 crore. Large-scale demonstrations of
this variety, exhibited more capsules per plant and resistance to
stem and root rot, which attracted farmers and resource persons’
attention to grow this variety in the coming year. The results
suggested that technical backstopping and supplying of early
generation seed, and introducing seed exchange through farmer-to-
farmer extension are crucial to crop production and productivity
improvement on a sustainable basis.
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