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Abstract

A field—cum—farmer investigation was executed during the rabi 2024-25 season in the southeastern agro-climatic tract of
Punjab (Fatehgarh Sahib) to elucidate the phytosociological composition of weed flora and to diagnose operational
constraints to weed management in gobhi sarson systems. Stratified quadrate sampling across 30 geo-referenced sites
in 10 villages enabled quantitative estimation of population density, fresh biomass, relative frequency, relative density,
relative dominance, and the compositeImportance ValueIndex (1V1) of weed flora. Phytosociol ogical metricsunequivocaly
established Phalaris minor and Chenopodium album as the pre-eminent species in terms of density and competitive
potential . A concomitant socio-agronomic survey of 60 representative growers, employing structured personal interviews
and descriptive analytics, revealed that weed pressure was generally rated moderate to severe, with thecritical interference
window identified at 16-30 days after planting. Hand hoeing persisted as the dominant control modality, although
chemical and integrated strategies are increasingly incorporated. Principal impediments to optimal weed suppression
comprised erratic herbicide avail ability, high input costs, inadequate technical cognizance of herbicidal protocols, and
acute labor shortage. Collectively, these findings signify the imperative for species-specific and temporally targeted
interventions, coupled with intensive farmer capacity-building in integrated weed management, to attenuate crop—weed

competition and enhance mustard productivity within this agro-ecological niche.
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Introduction

Oilseeds hold a vital position in Indian farming, with
rapeseed-mustard being among the most important due
to its multiple edible and industrial uses. Rapeseed-
mustard accounts for about 22 percent of India’s total
oilseed acreage (Vinod et al., 2019), yet Indiaranks 28"
globally in rapeseed-mustard productivity (Bhardwaj,
2013). Gobhi Sarson, a prominent rabi oilseed crop, is
particularly suited to northern and northwestern agro-
climatic zones. In Punjab, the dominant rice-wheat
system’s sustainability is threatened by declining agro-
ecosystem health, promoting diversification with
alternative crops such as Oilseeds. However, adoption
of recommended agronomic practices for Gobhi sarson
remains suboptimal in southeastern Punjab’sheavy soils,
likethosein Fatehgarh Sahib District. Weed management
is a critical aspect limiting productivity due to labor-
intensive manual control, herbicide availability issues,
and knowledge gaps among farmers. Various socio-
economic and agro-ecological factors including pest
pressure, climatic variability, and soil constraints
compound challengesin technol ogy adoption. Poor weed

management isamajor constraint in achieving thecrop’s
maximum yield potential (Dubolia and Jaiswal, 2000).
Addressing these constraints requires understanding
farmers' perceptions, practice-wise adoption rates, and
barriers specific to weed management in Gobhi sarson
fields under heavy soil conditions. This study aims to
assess these factors through farmer surveys and field
assessments to inform targeted extension strategies,
strengthen integrated weed management adoption, and
ultimately enhance the productivity and sustainability of
Gobhi sarson cultivation in southeastern Punjab.

Material and M ethods
a) Field survey

The study was conducted in the Fatehgarh Sahib District
of the southeastern region of Punjab, located at
gpproximately 30.6438° N latitudeand 76.3479° E longitude,
with an elevation of roughly 254 meters (833 feet) above
sealevel. Thesurvey took placein Gobhi sarson-growing
areas during late October to mid-November of 2024-25
rabi season under the ICAR-ATARI Oilseed Model
Village project. A quantitative weed survey following the
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methodology described by Thomas (1985) was
implemented. Data collection took place in 10 villages,
with three separatelocations sampled per village, resulting
in atotal of 30 locations. At each site, 50 cm x 50 cm
guadrates were randomly placed within the fields. All
weeds within each quadrate were uprooted, sorted by
species, identified, and counted. The collected data
underwent thorough quantitative analysis, including
measures such as population density, fresh weight,
relative frequency, relative density, relative dominance,
and the Importance Value Index (1V1). These parameters
were cal culated using formulas devel oped by Curtisand
Mclntosh (1950) and Jehangir et al. (2019). ThelVI was
employed to assessthe overall significance of each weed
specieswithin the community structure, highlighting their
roles in the field ecosystem. This methodical and
statistically robust approach enabled a precise
characterization of the weed flora and their relative
importance in the Gobhi sarson crop environment.

Total number of weeds (individuals)of a species

Population (density) = Total area sampled (m?)

Inthiscase, density isexpressed as population per square
meter.

Fresh weight (g/m?): Total fresh weight of speciesin
g per m?
Density of species

Relative Density (%) = —————————————
elative Density (%) Total density of all speciesx

Relative F %) = Frequency of species
etatve frequency (0) = sum of frequencies of all speciesx

Dominance of species

Relative domi %) = 0
elative dominance (%) Sum of Dominance of all speciesx

Importance Value Index (1VI) = Relative Density + Relative Frequency + Relative Dominance

b) Farmer survey

The present investigation was conducted during the rabi
season (2024-25) to assess the constraints faced by
farmers in the adoption of recommended weed
management in Gobhi sarson (Brassica napus L.)
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 duetotheir relatively largeareaunder
Gobhi sarson cultivation. Within each block, fivevillages
were chosen, and from each village, six Gobhi sarson
growers were selected using simple random sampling,
resulting in atotal sample size of 60 farmers. Datawere
collected through personal interviews using a structured
and pre-tested interview schedule, which included

questions about the extent of adoption of recommended
weed management practices and the constraints
perceived by the farmers in adopting those practices.
Responses were carefully recorded and validated for
completeness. The collected data were compiled and
analyzed using descriptive statistics. Datawere arranged
to obtain a representative mean basis. This
methodol ogical framework ensured arobust and reliable
understanding of the adoption behavior and challenges
encountered by Gobhi sarson growers in weed
management in the study area.

Result and Discussion
Field survey

The Phalaris minor exhibited the greatest weed
abundance, with a population density of 25-32 plants m2,
fresh biomass of 85-110 g m?2, relative density and
dominance each ranging from 30-35%, frequency of 25—
30%, and animportancevaueindex (IV1) of 80-95% (Table
1). Chenopodium album was next prominent weed,
showing 18-25 plants m2, 70-95 g m2 fresh weight, 20—
30% relative density and dominance, and an IVI of 65—
75%. Another weed Rumex dentatus registered moderate
infestation (10-15 plantsm2, IV 1 45-55%), comparableto
Cronopus didymus and Medicago denticulata, which
recorded 8-12 plants m2 with an 11 of 30-35%, but all
were clearly less abundant than Phalaris minor and
Chenopodium album. A phyto-sociological assessment
of weeds in Gobhi sarson fields revealed that Phalaris
minor was the most dominant species, exhibiting the
highest popul ation density, fresh biomass, and importance
value index. Chenopodium album also registered high
values, reflecting strong competitive ability. In contrast,
Rumex dentatus, Cronopus didymus, and Medicago
denticulata occurred at moderate levels and exerted
comparatively less ecological influence. These findings
indicate that the weed community is largely driven by a
few highly aggressive species, underscoring the need for
targeted management practices to suppress these
dominant weeds and enhance mustard productivity (Kaur
et al., 2015). Farmers generally grow Gobhi sarsonin the
rice-wheat cropping system and asaresult, many dominant
wheat-associated weedstend to persist and exhibit similar
dominancein mustard fieldsaswell (Singh et al., 2007).

Farmer survey

A magjority of farmers (53.6%) reported experiencing a
moderateweed problemintheir fields, indicating that weed
infestation is a significant issue affecting Gobhi sarson
cultivation (Fig. 1). About 25.0% of farmersdescribed the
weed problem aslow, while 12.5% reported severe weed
problems. Only asmall fraction (8.9%) indicated no weed



Table 1: Phytosociological attributes of weed speciesin Gobhi sarson (mustard) fields
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Weed problem severity among farmers
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Figl: Percentage distribution of farmers according to
weed-problem severity in Gobhi sarson fields (n=60)
issues. This pattern highlights that effective weed
management remainscrucial in Gobhi sarson cultivation,
with most farmers perceiving at least moderate impact
from weeds during the season (Kumar et al 2012).

The Fig 2 presents farmers’ perception of the Gabhi
sarson crop growth stage most affected by weed
infestation. Themajority of farmers (71.4%) identified the
16-30 daysafter sowing (DAS) period asthe most critical
for weed interference in Gobhi sarson fields. A smaller
proportion (19.7%) ranked the 31-60 DA S stage asmost
affected, while only 8.9% noted weed problems primarily
withinthefirst 0-15 DAS. Virtually no farmersindicated
serious weed impacts beyond 60 DAS, as the rapidly
developing foliage of Gobhi sarson effectively

Farmer perception at which stage of crop effected by weed most

Fig 2: Farmers perception of crop growth stage most
affected by weed infestation (n=60)

suppressesfurther weed emergence and competition. This
pattern confirms that weed control efforts are most vital
within the first month after sowing for optimal crop
performancein oilseed crops (Chopraand Saini, 2007).

The pie chart (Fig. 3) displays the weed control methods
adopted by Gobhi sarson farmers. The largest segment,
49.9%, represents hand hoeing, indicating it is the most
widely used approach for managing weedsin mustard fields.
Cultura practices account for 14.3%, while chemical

Weed control method used by farmers

17.90% 14.30%

17.90% ‘

= Cultural practices = Hand hoeing = Chemical herbicide = Integrated Weed Management

Fig 3: Weed-control methods adopted by Gobhi sarson
farmers
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Table 2: Farmers' perceptions and attitudes toward weed management
(Likert scale: 1 = Srongly Disagree ... 5= Srongly Agree; n = 60)

Statement (technical phrasing) Mean Score
1 Perceived reliability of manual weeding relativeto herbicidal control 27
2 Efficiency of chemical weed control in reducing labour and time requirements 42
3 Preferencefor an integrated weed-management approach (cultural + mechanical + chemical) 35
4 Perceived negative impact of herbicides on soil health and beneficia organisms 31
5 Self-reported ability to identify predominant weed speciesin one’sown fields 38
6 Perception of weed-control cost as amajor constraint to adoption 20
7 Willingnessto adopt improved weed-management practi ces following on-farm demonstration 46

Table 3: Agronomic constraintsin weed management of Gobhi sarson (n = 60)

S.No. Agronomic Constraint (technical phrasing)

Farmersreporting (%)

1 Emergence of herbicide-resistant weed biotypes )
2 Elevated procurement cost of recommended herbicide formulations &
3 Insufficient farmer knowledge and training on herbicide selection, timing, and application technique 50
4 Scarcity of agricultural labour for timely manual or mechanical weeding 0
5 L ack of Recommended Herbicide Options 6b

herbicides and i ntegrated weed management each make up
17.9%. Thisdigtribution highlightsfarmer relianceon manua
methods but also demonstrates ameaningful shift towards
chemical andintegrated strategiesfor effectiveweed control
in Gobhi sarson cultivation (Sharmaet al., 2007).

Farmers rated chemical weed control highly effective
(mean score4.2), citing clear advantagesin saving labor
and time (Table 2). They showed moderate agreement on
adopting integrated weed-management strategies (3.5)
and reported afairly good ability to identify major weed
species(3.8). In contrast, confidencein manual weeding
compared with herbicides was low (2.7), and concern
about herbicideimpactson soil healthwasmoderate (3.1).
Cost was not considered a significant barrier (2.0).
Notably, willingness to adopt improved practices
following on-farm demonstrationswas strong (4.6). Key
agronomic constraints (Table 3) included lack of
recommended herbicide options (65%), high procurement
costs (60%), and inadequate farmer knowledge on proper
herbicide use (50%). Labor scarcity for manual or
mechanica weeding was also reported (40%), and 25%
of respondents noted the emergence of herbicide-resistant
weed biotypes. Overall, while farmers favor chemical
control for its efficiency, adoption is restricted by
availability, cost, and knowledge gaps. Expanding farmer
training and promoting integrated weed-management
approaches could aleviate these limitations, while labor
shortages underscore the need for reliable herbicide-
based or integrated sol utionsin Gobhi sarson cultivation.
Similar resultswere also reported by Rai et al. (2012) and

Deshmukh et al. (2014), who found the same challenges
and adoption trends among oilseed farmers.

Conclusion

Combined field observations and farmer surveys
identified Phalaris minor and Chenopodium album as
the most prevalent and competitive weeds in gobhi
sarson, highlighting the need for targeted management
to safeguard mustard yields. Farmersreported that weed
pressure is moderate overall but peaks 16-30 days after
sowing, underscoring this period as critical for timely
control. Hand hoeing remainsthe primary control method,
though chemical and integrated strategies are gaining
traction. While growers recognize the efficiency of
herbicidal control, they face challengesincluding limited
herbicide availability, high costs, knowledge gaps, and
labor shortages. Strengthening farmer training and
expanding integrated weed-management practices can
help overcome these constraints and enhance Gobhi
sarson productivity.
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