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Abstract

Gobhi Sarsonisanimportant winter oilseed crop, offersaviablediversification optionin Punjab’srice-wheat cropping
system. Despite its potential, the adoption of recommended production technologies remains limited in the south-
eastern region of Punjab, particularly in Fatehgarh Sahib district characterized by heavy-textured soils. The present
study assessed the extent of adoption of agronomic practices and identified major constraintsfaced by farmersin Gobhi
Sarson cultivation. A structured survey was conducted over two consecutive rabi seasons, covering 150 farmers from
two blocks- Khamano, and Khera. The results revealed higher adoption of time of sowing (70%), plant protection
practices (74%), and varietal selection (68%), whilefertilizer application (38%) showed lower adoption. Mg or constraints
included weed infestation (MPS: 80.0), non-availability of phosphorusfertilizers (74.6), difficultiesin manual harvesting
and threshing (82.0), and fluctuating market prices (75.3). A significant negative relationship (r = —0.29) was observed
between constraints and adoption levels. The study emphasizes the need for timely input availability, mechanization
support, and effective price stabilization. Strengthening extension services and improving access to quality inputs can

significantly enhance Gobhi Sarson adoption and productivity in the region.
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Introduction

Oilseeds play a pivotal role in the Indian agricultural
economy, with rapeseed-mustard ranking among the most
important due to its wide range of edible and industrial
uses. In India, rapeseed-mustard occupies a significant
position, contributing approximately 22 percent of the
total oilseed acreage (Vinod et al., 2019). Despite this,
India lags in global productivity rankings, standing at
28" position in terms of rapeseed-mustard yield
(Bhardwaj, 2013). Among the various oilseed types
cultivated, Gobhi Sarson has emerged as a suitable rabi
oilseed crop, particularly in the northern and northwestern
agro-climatic regions. In Punjab, the rice-wheat system
dominates the cropping pattern, but its long-term
sustainability has been challenged by the declining
agroecosystem. These concerns have propelled
diversification initiatives, with oil seedslike Gobhi Sarson
being promoted as alternative rabi crop. However, its
successful adoption remains constrained, especialy in
the south-eastern districts of Punjab characterized by
heavy soils, such as Fatehgarh Sahib. Despite the
availability of scientifically recommended agronomic

practices, their on-ground adoption remains suboptimal,
leading to productivity gaps. Technological adoption in
oilseed farming is often influenced by multiple factors,
ranging from farmers' socio-economic status, awareness
levels, availability of inputs, and extension support to
field-level challenges such as pest incidence, and climatic
unpredictability (Deshmukh et al., 2014 andAsiwal et al .,
2013). Inregionslike south-eastern Punjab, thesebarriers
are compounded by specific agro-ecological limitations
of heavy soils, which affect field operations and nutrient
dynamics critical to Gobhi Sarson’s performance.
Understanding the constraints that hinder the adoption
of best agronomic practicesisessentia for tailoring region-
specific extension strategies and policy interventions. A
gap often exists between the technol ogical potential and
what isrealized at thefarm level-termed asthe“ adoption
gap’ (Duboliaand Jaiswal, 2000). Hence, identifying and
addressing these gaps through farmer-centric research
is necessary to enhance rapeseed-mustard cultivation,
productivity and sustainability. With this backdrop, the
present study aimsto assess the limitations farmers face
in adopting recommended agronomic practicesfor Gobhi
Sarson in the heavy soils of south eastern region of



Punjab. Theinsightsderived fromthisresearch will inform
region-specific extension strategies and policy
interventions to promote sustainable cultivation.

Materialsand Methods

The present investigation was conducted during the rabi
season of 2023-24 to assess the constraints faced by
farmersin the adoption of recommended Gobhi Sarson
production technologies in the Fatehgarh Sahib district
of Punjab, India. The study adopted a survey research
design to ensure systematic data collection and analysis.
Fatehgarh Sahib comprises five administrative blocks,
out of which two blocks—Khamano and Khera—were
selected purposively dueto their relatively largeareaunder
Gobhi Sarson cultivation. Within each block, fivevillages
were chosen, and from each village, 15 Gobhi Sarson
growers were selected using simple random sampling,
resultingin atotal sample size of 150 farmers. Datawere
collected through personal interviews using a structured
and pre-tested interview schedule, which included
questions about the extent of adoption of recommended
practices (such as variety selection, seed rate, sowing
time, fertilizer use, weed and pest management) and the
constraints perceived by the farmers in adopting those
practices. Responses were carefully recorded and
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validated for completeness. The collected data were
compiled and analyzed using descriptive statistics,
including frequency, percentage, and mean percent score
(MPS), to rank the constraints based on severity. Data
were averaged over the two years to obtain a
representative mean basis. Furthermore, Pearson’s
correlation coefficient was computed to explore the
relationship between the extent of adoption of specific
production practices and the corresponding constraints
faced. This methodological framework ensured arobust
and reliable understanding of the adoption behavior and
challenges encountered by Gobhi Sarson growersin the
study area.

Resultsand Discussion

The distribution of Gobhi Sarson growers according to
their land holding size in Fatehgarh Sahib district is
presented in Table 1. Out of the 150 farmers surveyed,
themajority (54.6%) wereclassified assmdl farmers. This
group was followed by semi-medium farmers (26.4%),
while marginal farmers with land holdings up to 2.5
hectares constituted 10.0% of the respondents. Medium
farmersformed asmaller segment, accounting for 8.0% of
the total respondents. No farmers were recorded in the
large category (above 25 hectares). The results clearly

Table 1: Distribution of Gobhi Sarson growers according to their land holdings

Categories No. of farmers (150) Percent
Marginal farmers(upto 2.5 ha) 15 100
Small farmers(2.51t05.0ha) & 54.6
Semi-medium farmers(5.01t0 10.0 ha) [ 274
Medium farmers(10.01 to 25 ha) i 80
Total 150 1000

reveal that Gobhi Sarson cultivation is predominantly
undertaken by small and semi-medium farmers, reflecting
their central roleinthe crop’s production system and the
associated variations in resource access, technology
adoption, and management constraints.

Adoptiontrend

Theempirical analysisof the year 2023-2024 data about
the adoption of recommended agronomic practices in
Gobhi Sarson cultivation by farmers elucidates a
variegated landscape of technological assimilation (Table
2). The data underscores a huanced interplay between
advisory compliance and agronomic behavior, revealing
both commendable adherence and discerniblelacunaein
the dissemination-uptake continuum. Concerning varietal
selection, 68% of the cultivators had transitioned towards
PAU-endorsed cultivars, signifying a good level of
varietal diffusion. Nevertheless, the 32% of respondents

adherence to non-recommended genotypes raises
pertinent questions regarding the efficacy of varieta
outreach mechanisms, farmer trust in institutional
recommendations, and possibly entrenched socio-
cultural seed preferences. The persistence of obsol ete or
non-standard cultivars may also reflect localized
adaptation or anecdotal yield perceptions, which often
supersedeformal advisoriesin small holder systems. Seed
rate adoption figuresfurther corroborate arelatively high
congruence with recommended benchmarks, with 68%
of respondents deploying agronomically optimal seeding
densities. Conversely, the 32% of them deploying sub-
optimal seed rates may be due to being constrained by
economic considerations or harboring misconceptions
regarding plant population dynamics, thus compromising
potential yield realizationsthrough inadequate crop stand
establishment. The present results are in line with the
findings of Rai et al. (2012), who also reported similar
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Table 2: Extent of adoption of recommended technol ogiesin Gobhi sarson cultivation

Extent of adoption

No. of farmers (150)

Percent (%)

Varieties

PAU Recommended
Non-recommended

Seed Rate

L ess than Recommended
Recommended

Time of sowing

Early sowing
Intherecommended Time
L ate sowing

Chemical Fertilizers (P-based)
Recommended dose
Un-recommended dose
Plant Protection Measures
Recommended
Un-recommended

102
48

48
102

BB BIo

8E 89 RBo

74
2%

trends in the adoption behavior and associated
constraints among oilseed growers.

Temporal alignment with sowing recommendations
emerged as another axis of differential compliance. The
70% of farmersadhered to the prescribed sowing window,
while 30% exhibited temporal lag. The absence of early
sowing eventsis indicative of risk-averse behavior vis-
avisclimatic variability, whereasdelayed planting likely
reflects systemic bottlenecks such aslabor unavail ability,
irrigation constraints, or precedence of competing crops,
and also delayed harvesting of previous crops. Fertilizer
application patterns revealed the weakest compliance.
Only 38% of the farmers reported adherence to the
recommended nutrient regime, while a significant 62%
applied Pfertilizer doses either in excess or deficit. This
divergence highlightsthe chronic deficit in site-specific
nutrient management. The higher adoption rate in plant
protection management islikely becausefarmerscan easily
see the damage caused by pests, which pushes them to
takequick action. However, the 26% gap from full adoption
shows that some problems still exist such as difficulties
inidentifying pest issues correctly, limited availability of
products, or high costs. In addition, most farmersrely on
locally available agro-input deal ersfor insecticides, often
following shop-based recommendations rather than
scientific advisories, which may |ead to partia or improper
adoption of recommended plant protection practices.

Overall, theresultsdepicted that farmershave only partly
adopted the new farming practices. They tend to follow
recommendationsthat give quick and visibleresults, like
pest or weed control, but are less likely to adopt long-

term practices such as using balanced fertilizers. This
difference suggeststhat extension services need to focus
more on practical farmer involvement—encouraging
farmer-to-farmer learning, ensuring that inputs are easily
availablelocally, and collecting regular feedback from the
field. These steps can help in improving the adoption of
Gobhi Sarson production technologiesin alasting way.
Similar findings were also reported by Rai et al. (2012)
and Deshmukh et al. (2014), who observed the same
challenges and trends among oilseed farmers.

Condtraints

Thedetailed analysis of the constraintsasgivenin Table
3, perceived by 150 farmers, regarding the adoption of
Gobhi Sarson production technology. The constraints
were categorized into three broad domains: technological,
agro-climatic, and socio-economic, each eval uated based
on the number of respondents, the calculated mean
percent score (MPS), and their respective rankings.

Within the technological factors, the problem of weed
infestation emerged asthe most severe constraint, ranked
I, with the highest MPS of 80.0, reported by 120
respondents, indicating serious challenges in effective
and timely weed management. Thiswasfollowed by the
non-availability of phosphorusfertilizers, ranked 11 (MPS;
74.6; 112 respondents), highlighting deficienciesininput
supply during critical crop growth stages. The non-
availability of a suitable variety was ranked 111 (MPS:
56.0; 84 respondents), suggesting limitations in access
to high-yielding or location-specific varieties. Lack of
awareness of improved production technologies ranked
IV (MPS: 52.0; 78 respondents). Theincidence of insect
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Table 3: Constraints faced by farmersin the adoption of Gobhi sarson production technology

Categories Number of farmers (150) Mean Percent Score Rank
A) Technological factors

Non-availability of asuitablevariety A 56.0 [l
Lack of awareness of improved production technologies 78 520 v
Non-availability of Pfertilizers 112 746 Il
Problem of weed infestation 120 800 I
Incidence of insect pests and diseases 66 240 \%
B) Agro-climatic factors

Heat stress at critical stages of crop growth 13 130 [l
Excessiveraing/hailstorms PO 66.0 I
Strong winds at ripening time damage the crop K7 213 Il
C) Socio-economic factors

Small land holding 66 240 \%
Manual harvesting and threshing are difficult 123 820 I
High cost of production 48 320 \Y/
Fluctuating prices 113 7.3 Il
Oilseeds are less profitable as compared to other crops A 56.0 v
Shortage of labor 106 700 [l

pests and diseases was ranked V (MPS: 44.0; 66
respondents), indicating that although pest problems
exist, they are perceived as relatively less constraining
compared to other technological issues. Among the agro-
climatic factors, excessive rainfall and hailstorms were
themost pressing issues (MPS: 66.0), affecting 99 farmers.
These events, often unpredictable, lead to physical
damage, lodging, and delayed harvesting, directly
impacting yield and quality. The occurrence of strong
windsat theripening stage (MPS: 21.3) wasidentified as
the second most impactful factor, followed by heat stress
during critical stagesof crop growth (MPS: 13.0), which
was the least cited agro-climatic constraint. Despite its
lower rank, heat stress may gain significance under
changing climatic conditions, particularly affecting the
flowering and pod formation stages.

Socio-economic constraints significantly influenced the
adoption of recommended practices. Difficulties
associated with manual harvesting and threshing emerged
as the most severe constraint, ranking first with the
highest MPS of 82.0 and reported by 123 respondents,
highlighting acute mechanization and labour-related
challenges. Fluctuating market prices were the second
most critical factor (MPS: 75.3), indicating that price
uncertainty discourages farmers from making sustained
investments in oilseed cultivation. Shortage of labour
ranked third (MPS: 70.0), further compounding operational
difficulties, particularly during peak agricultural
operations. The perception that oilseeds are less
profitable compared to other crops was ranked fourth
(MPS: 56.0), reflecting farmers' preferencefor aternative

crops with assured returns. Small land holdings (MPS:
44.0) a so constrained adoption by limiting economies of
scale. In contrast, high input cost was ranked lowest
among socio-economic factors (MPS: 32.0), suggesting
that although costs are aconcern, operational and market-
related issues pose greater barriers to adoption.
Collectively, these findings indicate that while
technological gaps—particularly in knowledge
dissemination are primary bottlenecks, socio-economic
and climatic vulnerabilities significantly compound the
reluctance of farmersto adopt Gobhi Sarson production
technology. Addressing these constraints requires an
integrated approach involving varietal development,
strengthened extension services, market support
mechanisms, and targeted interventions to enhance
climate resilience and reduce production risks. These
findings are consistent with previous studies by Yadav
et al. (2020), who reported knowledge and input gaps
among mustard growers in Uttar Pradesh, and Kumar et
al. (2018), who emphasi zed varietal non-availability and
climatic barriersin Jammu and Kashmir. Similarly, Barad
et al. (2023) observed that economic factorssuch asmarket
priceingtability and input costswere significant deterrents
for mustard growersin Gujarat.

Corrdation

The scatter plot illustrates the relationship between the
extent of adoption of recommended Gobhi Sarson
technologies and their associated constraint severity
(measured as mean percent score). A moderate negative
correlation (Pearson’sr = -0.29) was observed, indicating
that asthe severity of constraintsincreases, the adoption
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Correlation between Adoption and Related Constraints
Pearsonr -0.29

30

35.0 37.5 40.0 425 450 47,5 S0.0 525 55.0
Constraint Severity (Mean Percent Score)

Fig. 1: Correlation between the extent of adoption of Gobhi
Sarson production technologies and severity of related
constraintsamong farmersin Fatehgarh Sahib district. A
moderate negative correlation (Pearson r = —0.29)
indicates that higher constraint severity is generally
associated with lower adoption levels.

of the corresponding technology tends to decline. This
trend emphasizesthe need to mitigate specific production
barriers, such as input availability and technical
awareness, toimprove overall adoption levelsand foster
greater adoption and productivity of Gobhi Sarson
cultivation among farmers.

Concluson

The study reveals that Gobhi Sarson cultivation in
Fatehgarh Sahib district is constrained by acombination
of technological, agro-climatic, and socio-economic
constraints. While farmers adopt visible beneficial
practices like timely sowing and pest management,
significant gaps persist in varietal selection and balanced
fertilizer use. Inadequate awareness and high cost of
production riskswerekey barriers. Themoderate negative
correlation between adoption and constraint severity
confirms that overcoming these challenges is crucial.
Therefore, integrated effortsinvolving localized research,
dynamic extension services, assured input supply, and
price stabilization policies are essential to improve
adoption rates and ensure sustainable mustard
production in heavy soil regions of Punjab.
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