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( ABSTRACT N

An 8lakh hectare paddy area remains fallow in Rabi sesason in eastern Vidarbha due to cultivation of long duration paddy varieties,

poor fertility status of soil, water logging, excessive moisture in lowland area and lack of irrigation. The residual moisture left in soil
after harvest of paddy is often sufficient to raise linseed. Linseed is a traditional oilseed crop that plays a major role in increasing the
income of small and marginal farmers in the paddy fallow area of the eastern Vidarbha region of Maharashtra during the Rabi
season. All India Coordinated Research Project on Linseed, College of Agriculture, Nagpur organized training programs, cluster
demonstrations under irrigated and rainfed situations in paddy fallow area and field days for 234 and 295 linseed growers during
2022-23 and 2023-24. The cluster demonstration of linseed with a varietal introduction along with the whole package of an

improved package of practices like the adoption of high-yielding variety PKV NL-260, line sowing or sowing with zero till seed drill,

improved seed rate @ 15 kg/ha, seed treatment with bio-mix consortium, irrigation at critical growth stages @ 40-45 DAS and 65-70
DAS, integrated nutrient and weed management practices, plant protection practices after undergoing the training. The farmers
under medium and higher level of knowledge groups increased from 25 to 52% and from 15 to 33%, respectively. The adoption level
in medium level and high level were increased from 16 to 60% and 10 to 18%, respectively. Further, farmers with low levels of
adoption declined from 74 to 22%. The two-year data revealed the yield of linseed increased to 34.40% over the yield obtained under
farmer's practices. The results also showed that due to enhanced knowledge and adoption of an improved package of practices, the
yield of linseed variety increased by 6% during the second year (2023-24) as compared first year (2022-23) over the yield obtained
under farmers' practices. The linseed seed yields 31.10% and 37.57% higher yield over the local variety and improper management
practices used by farmers during 2022-23 and 2023-24. The average extension gap (162 kg/ha), technology gap (263 kg/ha) and
technology index (29.24%). The reduction technology gap and index were 92 kg/ha and 10.27% showing that the feasibility to the

adoption of a demonstrated improved package of practices for linseed cultivation in paddy fallow area was found productive and
economically viable as compared to existing farmer practices. The results clearly indicate that the intervention of an improved
package of practices of linseed cultivation through cluster demonstration in the paddy area of eastern Vidarbha had a significant
positive impact on the adoption of improved practices enhanced yield potential of linseed to greater extent and development of value

addition chain helpful for the income level of the farming community which helps in uplifting the socio-economic level of farmers.

This study suggests the need of conducting of cluster demonstrations, intensive trainings and intervention of improved technology to

educate the linseed growers for achieving higher production of linseed and development of value additional chain in the

approximately 8 lakh hectare paddy fallow area in eastern region of Vidarha during rabi season.

Keywords: Adoption, Knowledge, Impact, Linseed, Seed yield, Paddy fallow area, Vidarbha, Extension gap, Technology Gap and

Technology index.
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INTRODUCTION

Linseed was the traditional oilseed crop of Vidarbha but in the
intervening period, the crop became near to extinct due to
changing cropping systems. Before three decades it was grown
in eastern, central and western Vidarbha. At that time
Maharashtra ranked second in India with respect to area
measuring 70,000 hectares which has gone down to 6000
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hectares at present. The reasons behind this decreasing area are
market rate, other competitive rabi crops and less awareness of
this crop to young farmers, the occurrence of Wilt, Bud fly
infestation and quality seed production. To overcome these
reasons and to increase the area of linseed, the use of improved
varieties with an improved package of practices are needed,
breeding for resistance to wiltand bud fly infestation, increasing
awareness among young farmers by conducting large number of
demonstrations, creating awareness among farmers regarding
the importance of crop, and development of value chain from
seed to processing and thus making the cultivation of crop more
remunerative and thereby moving a step forward to increase the
self-sufficiency of vegetable oils in the country.
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Cluster demonstrations are an appropriate tool to demonstrate
the technologies developed by NARS among the farmers. These
technologies are demonstrated in the farmer's field under the
guidance and supervision of a team of scientists who have
developed them. ICAR-Indian Institute of Oilseeds Research,
Hyderabad has been allocating demonstrations under Schedule
cast Sub Plan (SCSP), Tribal Sub Plan (TSP) and Front line
demonstrations to AICRP on Linseed, College of Agriculture,
Nagpur. AICRP on Linseed has started the resurgence of linseed
in the Vidarbha region through using high-yielding variety PKV
NL-260 and improved package of practices in Cluster
Demonstrations on the Farmer's field of the entire 11 districts of
Vidarbha region, focusing mainly in Paddy fallow area of eastern
Vidarbha where linseed can very well fit into their cropping
system. A crop demonstration campaign was done to revive this
crop in which the number of linseed crop demonstrations has
been increased from 20 to 335 under tribal sub-scheme,
scheduled caste scheme as well as front-line demonstrations on
farmers' fields. Emphasis was given to farmers of Chimur,
Nagbhid and Sindewahi Tahsil of Chandrapur District and
Ramtek, Umred Tahsil of Nagpur District where linseed was a
predominant crop earlier and now paddy is the predominant
kharif crop and the area in rabi remains fallow mainly because
they don't have irrigation facilities for the rabi crop and linseed
can be an alternative crop in the paddy fallow area. The
productivity level of Linseed in Vidarbha was very low
(264.5Kg/ha) during rabi 20021-22 (3). The major reason for
this can be attributed to the method sowing i.e broadcasting &
timely sowing. Other reasons include use of high seed rate,
growing the crop under rainfed conditions, improper crop
production and protection technologies. Realizing the
importance of frontline demonstrations and the technology gap
in the production and protection technology of linseed along
with the objectives of revival of the crop in its traditional area,
AICRP on Linseed, College of Agriculture, Nagpur has conducted
Cluster demonstrations at Chimur, Nagbhid and Sindewahi
Tahsil of Chandrapur District and Ramtek, Umred Tahsil of
Nagpur District.

MATERIALS AND METHODS

The cluster demonstrations on linseed were conducted at
farmer's fields in different villages of Chimur, Nagbhid and
Sindewahi Tahsil of Chandrapur District and Ramtek, Umred
Tahsil of Nagpur District of Eastern Vidarbha region of
Maharashtra during Rabi season of 2021-22 to 2023-24 in
paddy fallow area under rainfed and irrigated conditions. The
soils of the area under study were sandy loam to loam, poor in
fertility status and water- holding capacity. During 2021-22, one
days training program entitled "Improved package of practices
for linseed in Eastern Vidarbha" was conducted at Pardi (T),
Nagbhid Tahsil of Chandrapur in which 100 farmers
participated. The training schedule was arranged for 2 to 3
hour/day by 3 to 4 experts of different fields. During rabi 2022-
23, a total 50 demonstrations were conducted out it 20
demonstrations each conducted in Pardi (T) village of Nagbhid
and Girgav village of Sindewahi Tahsil and 10 demonstrations
where undertaken at Doma village, Shankarpur Mandal, Tahsil
Chimur, District Chandrapur. A field day in this regard was
conducted on 10" February 2023 at Doma village.
Approximately 100 farmers had attended the program. An oil
mill was installed by a farmer Shri. Tilakji Karkade at village
Shankarpur, Tahsil Chimur, District Chandrapur. He had
purchased the seeds of most of the farmers for oil extraction.

Some of the farmers had extracted oil for their own
consumption. Since oil is consumed by the farmers in
Chandrapur, more so after corona, the crop is gathering
popularity. During 2023-24, under “one village one variety
concept” 130 demonstrations were distributed to the farmersin
the Shankarpur Mandal, Tahsil Chimur and 50 demonstrations
were distributed in Sindewahi Tahsil of District Chandrapur, by
AICRP on Linseed, College of Agriculture Nagpur under SCSP,
TSP and FLD schemes with the help of officials of the State
Agriculture Department, Shankarpur block, Tahsil Chimur,
District Chandrapur. Looking into the impact of the previous
year, the Agriculture Department also distributed 50
demonstrations at Amboli, Kaparla (B) and Shankarpur. An
approximate area of 240 ha of Linseed, variety PKV NL 260 was
being grown in the Shankarpur Mandal of Tahsil Chimur District
Chandrapur. Cluster demonstrations were conducted on linseed
during 2022-23 & 2023-24 to disseminate the technologies
developed and to establish production potentials on the
farmer's field.

The respondents for the study were selected through an equal
allocation from each tahsil using a purposive sampling
technique for representing the whole area. Surveys were
conducted and trainings were imparted to 20 linseed growers
from each tahsil with a total sample of 100 elected farmers. This
is done through a cluster approach where a group of farmers are
selected. Critical inputs were also provided to the farmers are
presented in Table 1 and technical guidance are provided to
these farmers. Training are conducted at the actual site of
sowing in the farmer's field and monitoring of the
demonstrations is done on a regular basis and the queries faced
by farmers are solved from time to time. When the crop is in an
appropriate stage, a field day is conducted at the farmer’s field
wherein other interested farmers are invited to see the crop. The
farmers are driven by the perception of seeing is believing and
learning by doing. Thus the newly released crop production and
protection technologies and management practices are
demonstrated to the farmers. This included line sowing instead
of broadcasting, using optimum seed rate, application of a
recommended dose of fertilizers, management of weeds and
bud fly management. As the farmers in Chimur, Nagbhid and
Sindewahi tahsil of Chandrapur District and Ramtek, Umred
Tahsil of Nagpur District grow early, mid-late or late paddy, and
after harvesting of paddy, the linseed was broadcasted.

Cluster demonstrations were conducted to study the gaps
between the potential yield and demonstration yield, extension
gap and technology index. Five hundred fourteen
demonstrations coveringan area of 529 acres (212 ha) were laid
out in different blocks of Nagpur and Chandrapur Districts with
selected linseed growers during both year 2022-23 and 203-
2024. In the present study, the data on seed yield were collected
from demonstration plots. Besides, data on commonly adopted
practices by the linseed farmers were also collected.

For demonstration plots of linseed, critical inputs in the form of
seed of an improved variety of linseed, balanced fertilizers,
agrochemicals like weedicides, insecticides and fungicides etc.
were provided and non-monetary inputs like timely sowing, line
sowing and timely weeding were also performed. Whereas,
traditional practices were adopted in case of local checks. The
demonstration was conducted under the guidance and
supervision of scientists of the linseed research project in
performing field operations during the course of training and
visits. The technologies demonstrated and local practices are
mentioned in Table 1.
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Proper monitoring and supervision of the demonstrated plots were conducted from sowing to harvesting by frequent visits and
suitable suggestions were given whenever required. Six field days were organized at the pre-harvest stage of linseed crop for yield
maximization by improved agro-techniques among linseed growers (Table 1). The materials of the present study with respect to
demonstrated practices and farmers' practices are presented in Table 2. Yield data was collected from demonstration plots and
farmers's practices and cost of cultivation, netincome and benefit-cost ratio was computed.

Table 1. Details of the trainings, field days and cluster demonstrations on improved package practices for linseed during 2022-23 and 2023-24

A A . Number of participant farmers
Area/ Tahsil of FLDs Extension Activity
Men Women Total
Nagbhid Training on improved production technologies 90 30 120
Cluster Demonstrations 85 13 98
Field Day 130 45 185
Sindewahi Training on improved production technologies 95 15 110
Cluster Demonstrations 90 12 102
Field Day 210 47 257
Chimur Training on improved production technologies 168 25 193
Cluster Demonstrations 120 20 140
Field Day 270 45 315
Ramtek Training on improved production technologies 75 13 88
Cluster Demonstrations 80 10 90
Field Day 150 27 227
Umred Training on improved production technologies 105 13 78
Cluster Demonstrations 90 09 99
Field Day 120 60 180

A survey questionnaire was designed to capture most of the variables that would show efficiency in various levels of production
technology development and transfer. This approach successfully mitigated key analytical issues associated with the differences
between technology and knowledge (32). One hundred linseed grower respondents of the selected five blocks were interviewed in
the year 2022-23. After the collection of data, a tally sheet was prepared which facilitated the enumeration of answers of each

question.

Table 2. Details of linseed cultivation practices under Cluster Demonstration and Farmer practices

Sr. No. Package of practices Cluster demonstration (Demonstrated package) Farmers practices
1 Selection of variety PKV NL-260 Local variety
2 Seed treatment Bio Mix Consorstium None
3 Time of Sowing 1 to 15 November Uptol5 December
4 Method of sowing Line sowing at by tractor operated seed drill/ Zerotill seed drill Broadcasting
5 Spacing 30 cm None
6 Seed rate 15 kg/ha 25 kg/ha
7 Application of rec.o.mmended 60:30:00 kg NPK /ha Imbalar.l?e use of
dose of fertilizer fertilizers
8 Irrigation Two irrigation at critical growth stages i.e pre flowering stage (40-45DAS) and Only one irrigation as
Capsule formation stages (65-70 DAS) per their convenience
9 Weed Management Application of post emergence herbicide Clodinofop + Metsulfuron Methyl No weeddrzir;agement
Plant protection measures for
10 control of insect pest and With the appearance of bud fly and foliar spray of insecticides General.ly, not
X practiced
diseases
11 Harvesting and Threshing Harvesting done by Manually and threshing through thresher Manual
Oil mills given to farmers group at Ramtek tahsil of Nagpur District and in Chimur
12 Value addition and Nagbhid tahsil of Chandrapur District, 2 farmers established oil mill unit after Rarely developed
intervention of PKV NL-260 having high oil content upto 32 to 35%.

The data were analysed by calculating simple mean and
percentages. The extension gap, technology gap and the
technology index, estimated by using the following formula
(29).

Extension Gap =Demonstrationyield - Farmers yield
Technology gap = Potential yield - Demonstration yield
(Potential yield - Demonstration yield)

Technologyindex =---------------mmmmmmm oo X100
Potential yield

RESULTS AND DISCUSSION

Effecton knowledge and adoption level of technologies

To assess the impact of training programs on the knowledge
level of farmers regarding linseed package practices for
cultivation, the data were collected pre- and post- training
programmes (Table 3). It observed that initially 60% of farmers
possessed low, 25% medium and 15% high level of knowledge
whereas after acquiring training, the values were 17% for low,
52% for medium and 33% for high level of knowledge. Thus,
results indicated that there was a considerable increase in the
knowledge level of linseed farmers who attended the on/off-
campus training as well as field days. Similar findings were
observed by (19),(17) and (7).
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Table No. 3. Change in knowledge level of farmers before and after training

Knowledge level | Pre-training | Post-training | Increase (%)
Low 60 15 -75
Medium 25 52 108
High 15 33 120

Demonstration of improved production technologies in linseed
resulted in an increased level of adoption, thus confirming the
notion that "Seeingis believing and learning by doing” (Table 4).
The data showed that 60% of the farmers had low level of
adoption before the demonstration and that gotreduced to 15%
after the training, demonstration and field days. The overall
knowledge level and adoption level of the farmers about the
improved package of practices of linseed had increased by 75%
in low-level adoption category, 108% in medium-level adoption
and 120% in high-level adoption after acquiring training and
conducting of demonstrations on linseed. The farmers took
keen interest in observing the performance of new and
improved varieties and package of practices to be aware about
seed treatment, method of sowing, seed rate, time of sowing,
weeding, harvesting and value addition practices (Table 5). The
knowledge was quite low with regard to the method of sowing,
time of sowing, seed rate, weed management aspect of crop
managementand value addition and marketing after harvesting
of crop. These results being reported by with (20), (14), (1) and
(37).

The knowledge level of farmers regarding improved package
practices for linseed cultivation and value addition increased
significantly from low to high category (Table 5). Large number
of farmers have sufficient knowledge about all improved
packages of practices of linseed viz., use of high-yielding
varieties (70%), seed treatment (82%), time of sowing (76%),
method of sowing and spacing (87%), seed rate (82%),
application of a recommended dose of fertilizers (70%),
application of micro-nutrient (45%), irrigation (72%), weed
management (77%), plant protection measures (74%),
harvesting and threshing (60%), value addition (79%). The
knowledge levels increased for weeding, fertilizer application,
plant protection measures and harvesting practices in
agronomical crops after attending the training programmes.
Similar findings were corroborated with the findings of (19),
(17),(8) and (9).

Table 4. Change in adoption level of recommended cultivation technology of
linseed

Category Pre-training Post-training Increase (%)
Low level 74 22 -70
Medium level 16 60 275
High level 10 18 80
Table 5 Knowledge level of farmers after intervention package of practices
oflinseed
A Knowledge level
Particulars - -
Low Medium | High
Selection of high yielding improved variety 10 19 70
Seed treatment 08 10 82
Time of Sowing 11 13 76
Method of sowing and spacing 05 08 87
Seed rate 08 10 82
Application of recommended dose of
P fertilizer 10 20 70
Irrigation 18 10 72
Weed Management 10 13 77
Plant protection measures for control of
P insect pest and diseases 12 14 74
Harvesting and Threshing 18 22 60
Value addition 06 15 79

Datareveal that the gain in the knowledge level of farmers about
the improved package of practices of linseed after intervention
increased appreciably (Table 6) viz., use of high-yielding
varieties (76%), seed treatment (69%), time of sowing (40%),
method of sowing and spacing (50%), seed rate (62%),
application of a recommended dose of fertilizers (56%),
irrigation (52%), weed management (61%), plant protection
measures (58%), harvesting and threshing (41%), value
addition (26%). The knowledge acquired by the beneficiary
farmers was high but its adoption was less for the improved
technologies. This insinuates that still more awareness on this
technology has to be disseminated to the farmers. This similar
finding was recorded in different crops by (19), (20), (1), (33)
and (21). The new production technologies are often correlated
with risks and uncertainties about proper utilization or
application, scale appropriateness and suitability with the
prevailing environment, and importantly with farmers'
perceptions and expectations reported by (21). Agricultural
production carries inherent risks, as farmers face various
challenges. Implementing enhanced agricultural practices may
serve as a crucial strategy for maintaining production in this
uncertain environment noted by (26). With numerous
technologies being developed and shared in this context, it is
essential to investigate the factors that affect farmers' adoption
of these practices and their subsequent influence on
productivity. These factors may be responsible for low adoption
by farmers' inspite of high knowledge.

Table 6. Knowledge level of farmers after intervention package of practices
oflinseed

Knowledge level (%)
. Before After Gain in
Particulars . | ) )
intervention | intervention Knowledge
Selection of high 3_/1e1d1ng improved 12 88 76
variety
Seed treatment 15 84 69
Time of Sowing 28 68 40
Method of sowing and spacing 16 66 50
Seed rate 18 80 62
Application of rec?@mended dose 19 75 56
of fertilizer
Irrigation 24 76 52
Weed Management 19 80 61
Plant prf)tectlon measure-s for 12 70 58
control of insect pest and diseases
Harvesting and Threshing 30 71 41
Value addition 11 37 26

Yield performance

Pooled results of demonstrations (Table 9 and Fig. 1 and 2)
revealed that the yield performance of variety PKV NL-260
grown in Nagbhid, Chimur, Sindewahi, Ramtek and Umred tahsil
of eastern Vidarbha region of Maharashtra was 611kg/ha which
was 34.40% higher over farmer's practices (476 kg/ha) was due
to the proper adoption of improved package of practices for
linseed cultivation suggested by scientists. The linseed variety
PKV NL-260 grown in nagbhid, chimur, sindewahi and umred
tahsil of eastern Vidarbha region of Maharashtra showed
31.10% and 37.57% higher yield over the local variety used by
farmers during 2022-23 and 2023-24. The results also showed
that due to enhanced knowledge and adoption of an improved
package of practices, the yield of linseed variety increased by
6% during the second year (2023-24) as compared first year
(2022-23) over the yield obtained under farmers' practices. An
increase in linseed yield due to improved demonstrations had
very good impact on the farming community of Nagbhid,
Chimur, Sindewahi, Ramtek and Umred tahsil of eastern
vidarbha as they were motivated towards adoption of new
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agricultural technologies applied in the linseed demonstration
plots (Table 7 and 8). The area and productivity of linseed
increased by 22% and 15.72%in 2023-24 as compared 2021-22
in vidarbha (Anonymous 22 and 2024) supported the present
results. Yield fluctuation may be due to variations in prevailing
social, economic and prevailing micro agro-climatic conditions
of that particular village. Use improved package of practices for
linseed cultivation include use of improved variety of linseed
PKV NL-260 having high oil content upto 35% to 38% and 58%
omega-3, optimum sowing time, proper seed treatment, line
sowing and sowing with zero till seed drill, recommended dose
of fertilizers, integrated weed and plant protection management
practices followed under cluster demonstration of linseed
enhanced the yield of linseed compared to farmer's practices.
This results are in accordance with the similar findings of (16),
(34),(5),(38),(10),(35),(20) and (23).

== [mpact % change in yield
37.57
31.10

b3
'.:
g
=
-

0

0 2022-23 2023-24

% Increase in Yield over Farmer Practice

Fig. 1. Impactanalysis of percent change inyield

Economicanalysis

Economic analysis of the yield performance revealed that crop
in demonstrations grown with an improved package of
practices recorded higher mean gross monetary return
(Rs.34,969/ha) and additional net monetary return
(Rs.7,180/ha). The results indicated that the B:C ratio of linseed
cultivation enhanced up to 2.87 during pooled study in
comparison to 2.54 in farmer practices at Nagbhid, Chimur,
Sindewahi, Ramtek and Umred tahsil of eastern Vidarbha. The
B:C ratio of linseed cultivation under enhanced in Umred,
Nagbhid and Chimur tahsil during 2023-24 year as compared to
2022-23, respectively. This is might be due to yield
maximization by adopting an improved package of practices of
linseed cultivation. (35), (30), (35), (31), (23),(7), (24) and (22)
have also found similar findings.

Gap analysis

Moreover, some Farmer Groups and Farmer's Producer
Company (FPC) co-operated enthusiastically in carrying out of
linseed demonstrations which led to encouraging results.
Results revealed an extension gap of 162 kg/ha was recorded in
two year pooled data. During 2022-23 to 2023-24, an extension
gap 140 kg/ha to 185 kg/ha, highest extension gap 185 kg/ha
was recorded in 2023-24 which emphasized the need to
minimize the extension gap by educating the farmers through
various extension approaches like training programs, field
visits, exposer visit, field day for the adoption of improved high
yielding varieties of linseed and newly improved package of
practices for linseed cultivation to reverse this trend of wide
extension gap. These extension programs have wide potential to
encourage the farmers adopt new and improved production
technologies with high-yielding varieties of linseed will
resultinginareduction in high extension gap.

The technological gap is a metric to measure the difference
between the demonstration yield and the potential yield. The
technology gap was higher (309 kg/ha) in 2022-23 as compared
to 206 kg/ha in 2023-24. The reduction in the technology gap
indicate that the feasibility of the improved variety and
technology at farmer's field. The lower value of the technology
gap indicates more will be the feasibility of technology
distributed. Under two-year cluster demonstration
investigation, the average technology gap was 263 kg/ha as
shown in table 12 and fig no.3. It shows that still there is a gap in
technology disseminated or transferred through demonstration
as a result of which the potential yield of improved practices
could not be achieved by the adopting farmers. This might be
due to the localized performance of a high-yielding improved
variety, differences in soil fertility, soil moisture, microclimatic
condition, rainfed situations, an improved package of practices
or availability of inputs at critical growth of crop, the incidence
of disease and insect-pest, and overall crop management
practices followed by the farmer different places. Hence, need to
develop location location-specific improved package of
practices to minimize the technology gap for linseed yield in
different farming situations. These results similar with the
finding observed by (34), (28), (8), (36), (27), (38), (20), (18),
(7),(12)and (25) indifferent crops.

The value of the technology index depicted in Table 10, 11 and
12, revealed that the technology index measures the percentage
ratio of the technological gap to potential yield. It also
demonstrates the feasibility of demonstrated technologies in
farmers' fields. The average value of the technology index was
29.24%. According to the results (Fig.3), the highest technology
index value of 34.38% was recorded in 2022-23, while the
lowest technology index value of 24.11% was recorded 2023-
24. The findings of (34), (5), (36), (38) (14), (13) and (25)
supported the present study.

Potential, demonstration, farmer yield (kg/ha)

1000

900 900
500 683
591
600
451 b

400 =
200

0

2021-22 2022-23

® Potential yield (kg’/ha) ®Demonstration yield (kg/ha) ®Famer Yield (kg/ha)

Fig. 2. Impact analysis of yield of linseed crop

Yield Gap Analysis of Linseed
400

300

309
185 217
200 140
. . 34.38 I 24.11
. =

2021-22 2022-23

m Extension gap (kg/ha) m Technological gap (kg/ha) = Technology index

Fig. 3. Impact analysis of technological gap
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Development of value addition chaininlinseed

All India Coordinated Research Project on Linseed, College of
Agriculture, Nagpur emphasized educating the farmers through
various means like a training program, field day, adoption of an
improved package of practices for linseed cultivation, exposure
visit of linseed grower for adopting new technologies to reduce
the wide extension gap. When large number of farmers adopt
the improved technology on the larger area under linseed
cultivation, it will subsequently change trend of extension and
technological gap and will minimize technology index. Training
program to linseed growers for processing and value addition of
linseed at farmers' level increased market rate of produce which
help to minimize the technology gap and extension gap in
linseed. The impact of training program come into reality
linseed growers of Chimur, Nagbhid tahsil of Chandrapur
district established oil expeller unit and developed value
addition chain at village or block level. All India Coordinated
Research Project on Linseed, College of Agriculture, Nagpur
under SCSP on linseed scheme with the financial support of
Indian Institute of Oilseeds Research, Hyderabad provided the
oil expeller to linseed growers of Ramtek tahsil of Nagpur

Table 13. Economics of linseed value addition

District. Development of value addition chain in linseed

reflecting on increasing profit margin, oil availability for
consumption and providing employment to youth.
The economic study of linseed value addition (Table No. 13)
reflects on linseed farmer's gets additional net monetary
returns Rs. 3650 or 52% additional profit per quintal after
selling oflinseed oil as processed productas compared to selling
of raw linseed. This assertion stating that value addition is very
helpful for the horizontal expansion of linseed when analysing
the potential of traditional oilseed crop like linseed for profit
maximization. Value added linseed products like linseed oil
beneficial because they increase income, open up new markets,
lengthen the marketing season for producer to sell and enable
them to develop a new brand for their product. This might be
due to value-addition in agricultural commodity transforming
raw farm produce into a new product(s) via oil extraction or oil
expeller. The essence of value addition chain is to increase the
product's consumer base, boost sales revenue from the derived
product or products, process, or actualized physical isolation of
the product or commodity via producer. Similar result asserted
by (2), (22) and (7).

Selling Price Value
. . (Rs./Kkg) (Rs.) . . Cost Additional Net
Oilseed oil oil Price of oil milling Rs. Monetary Returns
recovery Cake seed crop > .
crop (kg) (kg) oil il Total (B) per Quintal (Rs./Quintal)
oil oil (Rs.) © (A-B-C)
cake cake
(A)
Linseed 35 65 230 40 8050 2600 10650 5500 1500 3650
Conclusion As per the state agriculture department report for the year

It can be concluded that the knowledge and adoption level of the
farmers was enhanced after imparting training and conducting
cluster demonstrations in paddy fallow area. Training program,
visit to a demonstration at the critical growth stage of crop and
field day leads to awareness and adoption of recommended
package of practices for linseed cultivation. The productivity
gain under demonstrations over farmer's practices created
awareness and motivated other farmers to adopt an mproved
package of practices in crop management and high-yielding
variety of linseed in paddy fallow area of Nagpur and
Chandrapur Districts of eastern vidarbha. The well planned and
implementation of cluster demonstration of linseed and
development of value addition chain in linseed conducted under
the close supervision of scientists are the most important tools
to demonstrate an improved package of practicesinlinseed crop
production and protection technologies and its management
practices in the farmers' field in different districts of eastern
Vidarbha. The conduction of cluster demonstration and
development of value addition chain in linseed crop in paddy
fallow area of eastern Vidarbha reflecting the fruitful results not
only on increasing area and productivity of linseed but also
increasing additional net monetary return, employment and
stability in market price.

2023-24, area and productivity of linseed increased by 22% and
15.72% as compared 2021-22 in vidarbha. This is possible due
to consistency and continuous efforts through the intervention
of improved technology and development of value addition
chain.

Acknowledgments: The authors are thankful to the Indian
Institute of Oilseed Research, Hyderabad for financial support
as well as technical guidance and AICRP on Linseed, College of
Agriculture, Dr. Pajanbrao Deshmukh Krishi Vidyapeeth, Akola
for providing the necessary financial support and facilities for
the smooth conduct of cluster demonstration on linseed and
developing value addition chain.

Conflict of interest statement: No potential conflict of interest
was reported by the authors.

Future Scope of the study: The conduction of cluster
demonstration, intensive training and intervention of improved
technology to educate the linseed growers for achieving higher
production of linseed and development of value addition chain
in the paddy fallow area of the eastern region of Vidarbha. For
increasing area and productivity of linseed but also increasing
additional net monetary return, employment.

596.

© 2025 AATCC Review. All Rights Reserved.



Swapnil. S. Thakare et al., / AATCC Review (2025)

8E'vE 60€ (1141 006 1554 16S 00T

68'8¢ 092 091 006 08% 0%9 02 pa.auif

8L°LE ove 0€T 006 0¥ 095 02 Hlowey

00°SE STE 091 006 144 §89 02 Iyemapuis

TT°1€ 08¢ 14" 006 08% 029 0C Jnury)

11°6€ ZS€ 0TT 006 8EY 8vS 0§ pryqseN
xapul ASojouyda], (ey/38y) des reor13ojouyda], (ey/38y) deS uorsuarxy Ew_mm”w.\_ w”wgm Eum.““ M”u..mm -, GMM.“M ..u“u:cﬁmn suonesuowa( jo ‘oN eaay

(2019 yova wof 9z 001=N)
'€2-220Z buranp sanov.d fo abpyond bulisixa pub suoIv.IsUOUIap 1a3snjd 1apun umo.b sb paasulj Jo onp.1 11fauaq 1502 pup sdpb uolsuaixa ‘xapui Abojouysay ‘sdob Abojouysay ‘Aa1aronpoud ajgoyrojdxq ‘01 a|qvL

‘op.L3Lfauaq

3500 [PIUBWAIOU] :§GD] IS0 : Iauag : ):g [Sad1aov.id ,SIOUID, g, ‘S201300.4d paaoidul] ;g un3ay Aipjauo 32N [pUOIppY YWNV ‘UiNn3a. L103ououl SS0.LD YWD 201390.4d S, 10WIDJ 1940 aSDAIIUI PIALL dAOIA PaSn SUOIIDIA2LGqY

18°€ ¥SC L8C SECL ST8LT 0S50S 26092 Y20S€ 1261 §9201 981¢C1 0¥'¥€ Piid4 VLY LE9 [€207] Y9 IN-ANd pajood

09% SS°C 66'C YrEB 69991 €10S¢ T0¥LT S9GLE 0281 ZELOT 41141 LS'LE Piid4 86% €89 [€207] Y9C-IN-AMd $2-€20C

Z0'€ €9°C SL'T 9219 09681 980527 €8LYT €8¥CE 2202 86L6 02811 0T'1€E Piid4 15514 16S [€207] Y9C-IN-AMd €2-2202

dd dI dd dI dd dl dd dI dd dl
(ey/sy) foneanmmn (eu/sy) d401X . dd ur pasn diut
ey /sy ! I
A d
81 oney D:g NNV (eu/s¥) (eu/s¥) 3013509 uoreAnn) HARINPOL (ey/38Y) pIaIA fyorrep pasn f1911eA Te94
HINN NI [euonippv ajels
Jo1s0)
pajoodpup $z-£20Z pup £z-2z0Z burinp sasnov.d paao.aduwi pup sadnov.ad 1auLivf.1apun umo.rb paasui] fo SISAIpup 31u10u03 pup a2upul.iof1ad pJalf ‘6 319D

09'v SS'T 66°C L4 4%:] 69991 €10S2 T0¥L2 S9SLE 0Z8T1 CELOT | 2SSTT LS'LE 972 867 €89 - - UeaN

199 €v'e 9T'€ S6811 98S§ST 0S¥Le S5¥9¢ 0STO0Y 008T 00601 00421 LLTS 9T 8% 0€L [e207] Y9Z-IN-AMd paJquwy)

6T'v qeC QLT SZEL 0SS¥y1 SL81¢ 00€SC SLEYE 0SLT 0SL0T 00521 L8'SE 9% 09% S29 [€207] €9Z-IN-Ad Hlouwey

LL'E 6SC L6'C 06€EL 0TZST 00922 0SL¥C 00T¥€ 0961 0¥S6 00STT 8LLE 9% 0S¥y 029 [e207] Z9ZIN-Ad yemapuls

(V4 09¢C 10°€ 0018 0SzZL1 0S€ST 0508¢ 0S6LE 008T 00801 00921 62°'SE 9T 0t1s 069 [e207] T9Z-IN-AMd Inuryy

6'€ 8L'C 90°€ 010L 0820¢ 06LLT 0Svze 0SZT¥ 06L1 04911 09%€T [AYX4 9T 068 0SL [e207] 09Z-IN-AMd pryqseN

dd dl dd dI dd dl dd dl g dd dl
(ey/sy) HoneanTi (eu/sy) d401A (=4/B20) dd ui pasn drut
4ol (eu/sy) (ey/sy) Joiso) Ayandpnpoad ) y [1sya1/¥a01g/eary
oney H: uoneAnn 9 ey/s El £aLre asn A)9LIe,
ney o:d HNNY AN AD — neanm) % eI (eu/3) pra1x A p A
Jo1s0)
(2019 yova wof 07 ‘00 I=N) $Z02-£20Z burinp sas1ov.ud paso.adwi pup sadnav.ad JouULIDf.1apun umo.1b paasui] fo SISAIpUD I1UI0U0I3 pup 32upuLiof1ad pJalf ‘8 3]1qv]
0'e €9°C | SL'T 9219 09681 | 980SZ | €8L¥C | €8¥CE 2202 86L6 07811 oT'IE 9% 1s¥y T6S - - UeaN
99°¢ 0SC 6LC €¥SL 91vET 6560¢C 00¥9¢ 00ZSs€ 0902 0¥S0T 00921 €E'Ee 9%¢C 08¥ 0¥9 [e207] Y92 IN-AMd paJuy)
€8¢ 9%'C 99¢C Z18L €6S0C S0¥8¢ 059¢€¢ 0080¢€ 0¥0¢ 0096 0v9TT €2°0¢€ 9% (V14 09§ [e207] €9ZIN-AMd Hlouwey
0€'e 69°C 00°'¢ €699 89¢€0¢ 190L¢ SLEET SLTZE 0€02 0048 0€L0T S9°LE 9% Y44 G989 [e207] Z9ZIN-ANd yemapuis
01'C 89°C 9LC (A% 474 €¥29¢ §590€ 00%9¢ 00T¥€ 00TZ 0v20T 0veZT L1°6C 91T 08¥% 029 [e207] T9Z-IN-AMd Inuyy
(444 €¥'C 98¢ 0L1Y 081¥1 0S€8T 060%¢ 0¥10€ 0881 0166 06L11 T11'SC 9%¢ 8EY 819 [e207] 09Z-IN-AXd pryqseN
dd dl dd dI dd dI dd dI (eu/35) dd dI
DI (ey/sy) uopeAn[n) Jo d401A enyseteyep dd urpasn drat Isya1/301g/ea1y
. YNV (eu/sy) (eu/sy) 150) [eUONIPPY (eu/sy) % ur paasui| Karrep posn froprey | [V
oney d:d (ey/3y) pra1x
UWN UNDO uoneAnIN) Jo 150) Jo Ayandnpoad

(pr01q yova wof 07 ‘00 I=N) £202-2Z0Z burinp sasnov.ud paso.aduwl pup sadnav.ad JauLIDf.1apun umo.b paasui] fo SISAIpup 31u10u0I3 pup 2upuLiof13d pJalx *£ 3]1qoL

© 2025 AATCC Review. All Rights Reserved.

597.



Swapnil. S. Thakare et al., / AATCC Review (2025)

REFERENCES

1. Alagukannan G, Velmurugan P and Ashokkumar M. 2015.
Impact of interventions on knowledge and adoption of
improved technologies in banana cultivation. Journal of
Krishi Vigyan, 3(2): 54-58.

Technology index
16.67
23.33
31.11
30.56
18.89
24.11
Technology index
34.38
2411
29.24

2. Anayochukwu Victor EZE, Ibrahim Machara and Lucy
Ngare. 2022. Effects of value addition strategies on
competitive advantage of cashew products processed in
south-east zone, Nigeria. International Journal of
Agriculture Extension and Social Development. Volume 5;
Issue 1; Page No.21-27.

150
210
280
275
170
217
309
217
263

3. Anonymous 2022. Third Advance Estimates of Area,
Production & Productivity of Crops in Respect of
Maharashtra State for the Year 2021-22. http://gov.in.
krishi.maharashtra.gov.in.

Technological gap (kg/ha)
Technological gap (kg/ha)

4. Anonymous 2024. Third Advance Estimates of Area,
Production & Productivity of Crops in Respect of
Maharashtra State for the Year 2023-24. http://gov.in.
krishi.maharashtra.gov.in.

160
180
170
165
249
185
140
185
162

5. Arunkumar B. R, Sanketh C. V., Rajegowda, Deshpande
Shrinivas , Shivashankar M., Nagaraja T, Pallavi N. and
Sakamma S. 2023. Impact of Cluster front-line
Demonstrations on Productivity and Economics of
Groundnut in Southern Transition Agro Climatic Zone
(Zone-7) of Hassan District, Karnataka, India. Int. ]J. Plant
Soil Sci., vol. 35,n0. 20, pp.931-938.

Extension gap (kg/ha)
Extension gap (kg/ha)

(kg/ha)
900
900
900

(kg/ha)
900
900
900
900
900
900
Potential Yield

6. Bamboriya Sumitra Devi, Jat Arjun Singh, Choudhary
Mamta Devi and L.R. Choudhary. 2023. Impact of Front Line
Demonstration on Productivity of Pearl Millet in Dryland
Areas of Rajasthan. Annals of Arid Zone 62(2): 181-184,
2023.

Potential Yield

(kg/ha)
590
510
450
460
481
498

(kg/ha)

451
498
474

7. Bhardwaj R L, Nandal U and Vyas L 2013. The impact of
fennel primary processing technology transfer to tribal
women on income and employment opportunities in
district Sirohi of Rajasthan. Journal of Spices and Aromatic
Crops, 23(2):205-210.

Farmers yield
Farmers yield

8. Borate H V, Mahadik R P, Hake A D and Sawant P A 2012.
Knowledge and adoption of sapota growers in Thane
district. International Research Journal of Agricultural
Economics and Statistics, 3(1): 159-161.

Demonstration yield
(kg/ha)
750
690
620
625
730
683
Demonstration yield
(kg/ha)
591
683
637

9. Changadeya W, Ambali ] D A and Kambewa D 2012.
Farmer's adoption potential of improved banana
production techniques in Malawi. International Journal of
Physical and Social Sciences, 2(4): 32-48.

10. Chauhan, Z.Y, Shah, S.N,, Jangid, A.R. and Choudhary, M.
2022. Effect of integrated nutrient management on yield
and quality parameter of winter maize (Zea
mays)-summer sesame (Sesamum indicum) cropping

sequence in middle Gujarat condition. Indian Journal of
Agronomy 67(4):401-406.

No. of Demonstrations
20
20
20
20
20
100
No. of Demonstrations
100
100
100

100, 20 from each block)

Area
Nagbhid
Chimur
Sindewahi
Rametk
Umred
Year
2022-2023
2023-2024
Pooled

Table 12. Exploitable productivity, technology gaps, technology index, extension gaps and cost benefit ratio of linseed as grown under cluster demonstrations and existing package of practices during 2022-2023,

Table 11. Exploitable productivity, technology gaps, technology index, extension gaps and cost benefit ratio of linseed as grown under cluster demonstrations and existing package of practices during 2023-2024.
2023-2024 and pooled

(N:

598. © 2025 AATCC Review. All Rights Reserved.



Swapnil. S. Thakare et al., / AATCC Review (2025)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Deme, T, Haki, G., Retta, N., Woldegiorgis, A. and Geleta, M.
2017. Mineral and antinutritional contents of Niger seed
(Guizotia abyssinica (L.) cass., Linseed (Linum
usitatissimum L.) and sesame (Sesamum indicum L.)
varieties grown in Ethiopia. Foods 6: 27.

Dubey S, Tripathy S, Singh P and Sharma RK 2010. Yield gap
analysis of black gram production through frontline
demonstration. Journal of Progressive Agriculture, 1(1):
42-44.

Hiremnath S M and Nagaraju M V 2009. Evaluation of front
line demonstration trials on onion in Haveri district of

Karnataka. Karnataka Journal of Agricultural Sciences,
22(5):1092-1093.

Khajuria S, Rai A K, Kanak Lata, Raj Kumar and Jadav ] K
2016. Frontline demonstrations: An approach for
management of chilli thrips (Scirtothrips dorsalis Hood).
Indian Journal of Arid Horticulture, 11(1-2): 96-98.

Kiresur, V.R.,, Rumana Rao, S.V,, Hedge, D.M. 2001. Improved
Technologies on Oilseeds Production - An Assessment of
their Economic potentials in India. Agricultural Economics
Research Review 14:95-108.

Mauriya A K, Vinod Kumar, RB Verma, Raghubar Sahu and
Mohammad Hashim. 2024. Impact of cluster frontline
demonstration on increasing productivity and profitability
of pigeonpea in Bihar. Journal of Food Legumes. Journal of
Food Legumes37(2),211-214.

Meena K C and Gupta I N 2016. Impact of KVK Training
Programmes on Adoption of Garlic Production Technology.
Journal of Krishi Vigyan, DOI: 124.253.136.240.

Meena, R.K,, Singh, B.,, Meena, K.C., Meena, RK,, Singh, B.and
Gurjar, P. 2018. Performance of Front Line Demonstrations
on Sesame (Sesamum indicum L.) in Karauli District of
Rajasthan, India. International Journal of Current
Microbiology and Applied Sciences 7: 1,507-1,511.

Mehriya M L, Bhardwaj R L, Kumar M, Singh [ and Verma] R.
2020. Impact of frontline demonstration (FLD) and
trainings on knowledge and adoption level of mustard
growers of Western Rajasthan. J. Oilseeds Res., 37(1): 50-
55.

Morwal B R, Pagaria P, Choudhary H D and Das S 2019.
Impact of interventions on knowledge and adoption of
improved technologies in ber cultivation in western
Rajasthan. Indian Journal of Arid Horticulture, 1(1): 22-25.

Mundial B 2008. Agriculture for development-2008, World
Development Report, Washington.

Nandal U and Ojha S N 2012. Role of farm women in
additional income generation through secondary
agriculture. In: Proceedings of Global Conference on
Women in Agriculture, 13-15 March, 2012, NASC Complex,
New Delhi, pp. 58-59.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Naveen, N.E., Chaitanya, H.S., Patil, S.U. and Dhananjaya, B.
2017. Impact of frontline demonstration on productivity of
groundnut in farmers' fields of Coastal Karnataka Udupi
district. International Journal of Agriculture Sciences 9:
4,561-4,562.

Padmaiah, M., Venkatkumar, R., Singh, I, Solanki, S. and
Sarad, C. 2012. Castor (Ricinus communis L.) frontline
demonstrations in Jodhpur district of Rajasthan: An impact
study.Journal of Oilseeds Research 29: 84-88.

Patel B I, Patel D B, Patel A ] and Vihol K H 2009.
Performance of mustard in Banaskantha district of Gujarat.
Journal of Oilseeds Research, 26(Special issue): 556-557.

Patil Vikram and Veettil Prakashan Chellattan.2024.
Farmers' risk attitude, agricultural technology adoption

and impacts in Eastern India. Agriculture & Food Security:
50.

Prasad, D., Prakash, V,, Meena, R.S. and Bairwa, S.K. 2022.
Performance of Chickpea (Cicer arietinum, L.) Front Line
Demonstrations in North West Plain Zone of Rajasthan.
Indian Journal of Agricultural Sciences 92(2): 109-112.

Raj Kumar, Parveen Kumar, A S Charak and G N Jha. 2024.
Impact of front-line demonstrations (FLDs) on
productivity and profitability of Maize in district Ramban.
Volume 7; SP-Issue 2; Feb 2024; Page No. 18-20.

Samui S K, Maitra S, Roy D K, Mandal A K and Saha D 2000.
Evaluation of front line demonstration on groundnut.
Journal of Indian Society Costal Agricultural Research,
18(2):180-183.

Sangwan, M., Singh, ]., Pawar; N., Siwach, M., Solanki, Y.P.and
Ramkaran 2021. Evaluation of front-line demonstration on
mustard crop in Rohtak district of Haryana. Indian Journal
of Extension Education 57: 6-10.

Sanjeev Kumar, Vishal Mahajan, Pawan Kumar Sharma and
Suraj Parkash. 2017. Impact of front line demonstrations
on the production and productivity of moong (Vigna
radiata L), mash (Vigna mungo L), rajmash (Phaseolus
vulgaris L), lentil (Lens culinaris L) and chickpea (Cicer
aeritinum L) under rainfed ecology in mid hills of ] & K,
India.LR-3816.1-7.

Sanyang S E, Te-Chen Kao and Wen-Chi Huang 2008.
Comparative study of sustainable and non-sustainable
interventions in technology development and transfer to
the women's vegetable gardens in the Gambia. Journal of
Technology Transfer, 34: 59-75.

Singh A P, Vaid A and Mahajan V 2014. Impact of KVK
Training programmes and frontline demonstrations on
adoption of Pusa Basmati 1121 in Kathua district of Jammu
and Kashmir. Journal of Krishi Vigyan, 2(2): 44-48.

Singh Traloki, Tetarwal A.S. and Dev Rahul. 2024.
Assessment of cluster front line demonstration on yield
and economics of summer sesame. Indian Journal of
Agronomy 69 (2): 195-199.

599.

© 2025 AATCC Review. All Rights Reserved.



Swapnil. S. Thakare et al., / AATCC Review (2025)

35.

36.

37.

Singh, A.K,, Singh, R.P. and Upadhyay, R.K. 2019. Effect of
Cluster Front Line Demonstration on Rapseed-Mustard in
Gorakhpur District of Uttar Pradesh. Indian Journal of
Extension Education 55:123-127.

Singh, T. and Tetarwal, A.S. 2022. Cluster Frontline
Demonstrations (CFLDs): An effective approach to increase
the productivity of mustard in arid zone of Gujarat. Annals
of Agriculture Research 43:21-59.

Tandel B M, Prabhu Nayaka, Shah K A and Timbadiya C K
2015. Knowledge level of sapota growers about scientific
package of practice. Agriculture Update, 10(1): 84-85 USDA
2016.Quickstats. USDA-NASS, Washington, DC.

38. Tetarwal, A.S. and Singh, T. 2021. Evaluation of cluster

39.

frontline demonstrations (CFLDs) on the productivity of
kharif groundnut in Kachchh district of Gujarat. Annals of
Agricultural Research 42:451-457.

Ullah A, Nawaz A, Farooq M and Siddique, K.H.M. 2021.
Agricultural Innovation and Sustainable Development: A
Case Study of Rice-Wheat Cropping Systems in South Asia.
Sustainability, 13.

600.

© 2025 AATCC Review. All Rights Reserved.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

