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Abstract

Wheat is a staple food and an essential part
of the diet in many parts of the world,
including northern India. However, despite
the long history of wheat cultivation in the
region, many farmers lack comprehensive
knowledge regarding the modern production
techniques and new wheat varieties. The
present study was conducted to assess the
technological gap among wheat growers
across different categories of farmers in the
Hoshangabad, Harda, and Sehore districts
of Madhya Pradesh. A total of 324 wheat
growers, including 9 farmers from each of
the 36 selected villages (3 big, 3 medium,
and 3 small farmers), were chosen randomly
from nine blocks of the aforementioned
districts.The findings revealed significant
differences in the technological gap among
small, medium, and large-scale farmers.
Among small farmers, 20.37% exhibited a
low technological gap, 38.88% had a
medium gap, and 40.74% faced a high
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technological gap. In the case of medium
farmers, 37.96% had a low gap, 12.03% had
a medium gap, and 50% exhibited a high
technological gap. For large-scale farmers,
50% had a low technological gap, none had
a medium gap, and 50% experienced a high
technological gap. Overall, 46.91% of the
farmers were found to have a high
technological gap, 36.11% a low
technological gap, and 16.97% a medium
technological gap.Furthermore, the study
revealed that 41.66% of wheat growers had
a medium level of adoption of recommended
wheat production techniques, 33.95% had a
low level of adoption, and 24.38% exhibited
a high level of adoption. The results suggest
that a substantial proportion of wheat
growers are moderately to highly adopting
the recommended wheat production
techniques. This indicates the need for
enhanced awareness and training programs
to further bridge the technological gap and
improve the adoption of modern practices
for increased productivity.
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Introduction

Wheat (Triticum aestivum) is one of the
most important and strategic cereal crops
globally, providing a staple food for
approximately two billion people, or 36% of
the world’s population. It is the most widely
cultivated grain crop, surpassing others like
rice and maize in terms of acreage and
production, making it the world’s leading
cereal grain. Wheat serves as the primary
source of carbohydrates in many countries
and is rich in essential minerals, vitamins,
and lipids. Additionally, a small amount of
animal or legume protein can enhance the
nutritional value of wheat-based meals.

In India, wheat is grown over an area of
30.60 million hectares, yielding a total
production of 98.38 million tonnes, with an
average yield of 3,216 kg per hectare (DAC
& FM, 2017). Within Madhya Pradesh,
wheat is cultivated across 6.03 million
hectares, with a production of 17.94 million
tonnes and an average yield of 2,976 kg per
hectare (DAC & FM, 2017; FWADD, 2017).
The Hoshangabad district produces wheat on
0.26 million hectares, yielding 1.11 million
tonnes with an average yield of 4,440 kg per
hectare. In Harda district, wheat is grown on
0.17 million hectares, with a production of
0.66 million tonnes and an average yield of
3,843 kg per hectare. Sehore district grows
wheat on 0.25 million hectares, yielding
0.90 million tonnes with an average yield of
3,645 kg per hectare (FWADD, 2017).
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Given the significance of wheat as a primary
crop, it is crucial to explore various aspects
of its cultivation to better understand and
improve production and efficiency in the
agricultural sector. The agricultural system
in India consists of three key components:
research, education, and extension (ICAR
Handbook of Agriculture). Extension
services play a critical role in bridging the
gap between research and farmers, as seen in
the success of the Green Revolution
programs of the late 1960s. At all levels—
from national to village—the extension
network aims to increase farmer knowledge
and encourage the adoption of new
technologies. Despite this, there remains a
significant gap between the available
technology developed by research institutes
and its application on farmers' fields,
especially in wheat cultivation.

The uneven adoption of improved wheat
technologies by farmers is influenced by
various factors such as a lack of
mechanization, poor-quality seeds,
inadequate irrigation facilities, and limited
market access (Shitu et al., 2018). Therefore,
this research aims to examine the
technological gaps faced by wheat growers
across different categories of farmers in the
Malwa region of Madhya Pradesh, with the
goal of identifying factors contributing to
the adoption challenges and exploring
strategies to enhance productivity and
efficiency in wheat cultivation.

Research Methodology

The present study used an ex post facto
research design to assess the technological
gap among wheat growers of various
categories in the districts of Hoshangabad,
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Harda, and Sehore in Madhya Pradesh
during the 2018-19 agricultural year. This
study aimed to identify the technical gaps in
wheat production technologies adopted by
farmers in these regions.

Study Area and Sampling Procedure: The
study was conducted in the districts of
Hoshangabad, Harda, and Sehore, selected
for their significant wheat cultivation. A total
of 36 villages were selected using a stratified
random sampling method from nine blocks:
Hoshangabad, Pipariya, Itarsi, Harda,
Timarni, Khirkiya, Sehore, Ichhawar, and
Narsullaganj (4 villages from each block). In
each selected village, 9 farmers were chosen
at random, representing three categories:
large, medium, and small farmers (3 from
each category), resulting in a total of 324
wheat growers.

Data Collection: Primary data were
collected through group discussions and a
pre-tested interview schedule designed
specifically for the study’s objectives. The
data collection focused on understanding the
technological gap faced by wheat growers in
their adoption of wheat production practices.
The technological gap refers to the
difference  between the recommended
agricultural practices (advised by experts)
and their actual implementation by farmers.

Technology Gap Index Calculation: The
study considered eight wheat production
technologies to determine the technological
gap, including:

1. Field preparation

2. Seed and sowing management
3. Fertilizer management

4. Irrigation management
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Weed management

Plant protection management
Harvesting management
Wheat storage facilities

N o g

To assess the technological gap, a
Technology Gap Index (TGI) was calculated
using the following formula:

TGI = A x 100

Where:

R is the maximum possible score of
adoption that a respondent could achieve
(i.e., the recommended adoption score),

A is the actual score of adoption of
technology by the respondent.

The adoption levels were measured using a
three-point  continuum, with  responses
categorized as:

Complete adoption (score of 3),
Partial adoption (score of 2),
No adoption (score of 1).

Based on the Technology Gap Index scores,
respondents were grouped into three
categories:

Low technological gap: 21 to 26.11,
Medium technological gap: 26.12 to 30.55,
High technological gap: 30.56 to 35.

Additionally, the respondents’ overall
adoption of wheat production techniques
was assessed based on the following
classification:
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Low adoption: 25 to 28.33,
Medium adoption: 28.34 to 31.66,
High adoption: 31.67 to 35.

The data analysis aimed to examine the
extent to which  farmers adopted
recommended technologies and identify the
key technological gaps that hinder optimal
wheat production.

RESULTS AND DISCUSSION

The study focused on identifying the
technological gap among wheat growers in
Hoshangabad, Harda, and Sehore districts of
Madhya  Pradesh, revealing notable
disparities in the adoption of recommended
wheat production technologies across
different categories of farmers. The results
indicated that small farmers had the highest
proportion with a high technological gap
(40.74%), followed by medium farmers
(50.00%). However, a significant portion of
big farmers (50.00%) exhibited a low
technological gap. Overall, 46.91% of
farmers had a high technological gap,
36.11% had a low gap, and 16.97% were in
the medium category. This gap can be
attributed to wvarious factors, including
inadequate mechanization, access to quality
seeds, irrigation facilities, and market
support. The findings align with previous
studies, highlighting the need for targeted
interventions to bridge these gaps, such as
strengthening extension services, improving
input accessibility, and providing training to
farmers. Addressing these technological
gaps is crucial for improving wheat
productivity and ensuring the long-term
sustainability of wheat farming in the region.
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Table I: P istribution of different categories of farmers on the basis of their
rechnelogical gap
Sr. Categories Small | Medium Big farmers Overall

Ne. farmers (n= | farmers(@= | (n=108) | farmers(n=
108) 108) 324)

L. Low 2 a1 54 117
(QL6T1026.11) | (2037%) (37.96%) (50.00%) (36.11%)
2| Medium 42 | 13 - 55

(26.12 to 30.55) (38.88%,) (12.03%) (16.97%)

3 High 44 54 54 152
(30.56 to 35) (40.74%) (50.00%) (50.00%) (46.91%)

Total 108 108 108 324

(100.00%) (100.00%) (100.00%) (100.00%)

Figures in parenthesis represent the
percentage.

The findings from Table 2 indicate that the
adoption of recommended wheat production
practices varied among different categories
of farmers. For small farmers, 41.66%
exhibited a medium level of adoption,
followed by 37.03% with low adoption and
21.29% with high adoption. Among medium
farmers, 41.66% showed a low level of
adoption, 32.40% had medium adoption, and
25.92%  adopted  high  levels  of
recommended practices. For big farmers,
50.92% demonstrated medium adoption,
followed by 23.14% with low adoption and
25.92% with high adoption.

When considering all categories together,
the pooled data revealed that 41.66% of
wheat-growers had a medium level of
adoption, followed by 33.95% with low
adoption and 24.38% with high adoption.
This suggests that most farmers fell into the
medium to high adoption category for
recommended wheat production
technologies.

Several factors likely influenced the
adoption levels among farmers. These
factors include medium extension contact,
medium  material possession, medium
economic motivation, medium scientific
orientation, and a moderate level of
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knowledge regarding wheat production
practices. As the landholding and income
increased, farmers were more likely to adopt
technologies that promised higher economic
returns.

Extension programs also played a significant
role in shaping the attitude, skills, and
knowledge of wheat-growers, particularly in
areas like disease and pest management.
This aligns with the findings of previous
studies (Kumar et al., 2012; Meena, 2012;
Painkra et al., 2014; Singh et al., 2014;
Balaji & Manjunath, 2011; and others),
which highlight the importance of extension
efforts in promoting adoption of agricultural
technologies.

Tuble 2: Distribution of different categories of farmers based on their adoption of
recommended wheat production practices

Sr. Categories of Small Medium Big Overall
No. Adoption Level Farmers Farmers Farmers Farmers

L. Low | 40 45 s 110
(2510 41) (37.03%) (41.66%) (23.14%) | (33.95%)
Medium I 45 35 s 135
@210 57) (41.66%) (32.40%) (50.92%) | (41.66%)
3. High | 23 28 | 3| 7

(Above 57) (21.29%) (25.92%) (25.92%) (24.38%)

Total 108 108 108 324

(100.00%) (100.00%) (100.00%) (100.00%)

(Figures in parenthesis are percentage)
Conclusions

The study highlights the need to address the
technological gap in wheat production
practices, particularly through the extension
system. To effectively close the gap, it is
essential to provide low-cost, improved
technologies tailored to the needs of all
farmer categories. Many farmers face
difficulties due to a lack of updated
information on wheat production
technologies. Therefore, adopting a new
extension strategy that enhances farmers'
attitudes toward scientific methods is
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crucial. This approach will help farmers
understand the value of scientific
suggestions and increase their crop benefits.

The study underscores the importance of
identifying which technology components
farmers are able to retain and adopt.
Adequate and targeted training on new
innovations is necessary to ensure effective
technology transfer in agriculture. It is also
evident that a generic advice model will not
suffice; specific needs and interests of
different farmer categories must be
considered  when  planning  training
programs. Extension professionals can
design more effective programs by
understanding the technology gaps.

The findings suggest that 46.91% of farmers
had a high technology gap, while 36.11%
had a low gap, and 16.97% had a medium
gap. This indicates that a significant
proportion of wheat growers are still in the
medium to high adoption levels of
recommended wheat production
technologies. Therefore, focused efforts are
needed to close these gaps through strategic
and inclusive extension initiatives.

Future Scope

This article emphasizes the importance of
wheat yield projections, given that wheat
constitutes a major part of the human diet.
The continued increase in wheat yield is
viewed as a critical factor in meeting future
global demands for food, feed, and fuel. The
study distinguishes between farm yield
(FY), achievable yield (AY) determined by
the best available technology and sensible
economics, and prospective yield (YP),
which refers to the potential yield achievable
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with the best varieties and agronomy
without manageable biotic or abiotic
stresses.

The progress in FY is largely determined by
the advancements in PY and the gap
between PY and FY, expressed as a
percentage of FY. Currently, annual global
wheat yield gains are around 1%, which is
quite modest, and in many emerging nations,
yields are even declining in absolute terms
(kg/halyear). With projections indicating that
global demand will significantly increase by
2050, yield growth rates will become highly
sensitive to real price changes, leading to
major price hikes if current rates of yield
increase cannot be sustained.

The future scope of wheat production
research will need to focus on:

1. ldentifying and closing the yield gap
between FY and PY through improved
farming practices and technology.

2. Promoting innovations that enable
sustainable  yield increases while
addressing biotic and abiotic stresses.

3. Enhancing  policy measures and
agricultural support systems to boost
wheat yields, particularly in emerging
nations, where vyield growth has
stagnated or declined.

4. Incorporating climate-smart agricultural
practices to adapt to changing
environmental conditions and ensure
long-term wheat productivity.

In light of these challenges, a comprehensive
approach involving technological
advancement, capacity building for
farmers, and a focus on sustainable
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practices will be crucial to meet the
future demand for wheat.
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