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recorded lower nutrient uptake by weeds.

ABSTRACT

Dill (Anethum graveolens L.) is a minor aromatic seed spice crop grown on residual soil moisture. Since it’s
a long duration crop (140-150 days), weed menace is a major problem in it, keeping this in view, a research
experiment was conducted during rabi 2020-21 & 2021-22 at MPUAT, Udaipur. The experiment consisted
of thirteen treatments that were applied to dill in a three replication randomized block design (RBD). Among
the herbicidal weed management treatments, post-emergence (15 DAS) application of oxadiargyl 75 g ha!
PE fb HW at 40 DAS resulted in the lowest weed density and dry matter of grassy and broadleaved weeds
with maximum weed control efficiency at harvest during both experimental years. Further, this treatment
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Introduction

Dill is predominantly cultivated in countries like
India, Romania, Iran, Germany and Hungary with
significant commercial production in Indian states
such as Gujarat, Maharashtra, Andhra Pradesh,
Rajasthan and Madhya Pradesh (Lal et al., 2023). Dill
seeds are nutrient-rich containing vitamins A, C, B,,
B, and B, and minerals like Cu, K, Ca, Mn, Fe, and
Mg (Fatima et al., 2020). They are widely used to
flavour sauces, vinegar, pastries and soups and pos-
sess medicinal properties, including diuretic, antis-
pasmodic and galactagogue effects. However, dill
seeds exhibit delayed germination and slow initial
growth, particularly when broadcast sown on mar-
ginal land, leading to significant weed challenges
during early growth stages (Pickett & Zheljazkov,

2016). Weeds compete with dill for essential re-
sources, impeding growth and reducing yield and
quality. Effective weed management is critical for
optimizing crop productivity and quality. Pre-emer-
gence herbicides can reduce weed germination but
are insufficient for complete control. Post-emergence
herbicides, inter-culturing and hand weeding are
necessary to manage weeds during early growth
(Patel et al., 2019). Integrating chemical and me-
chanical weed control methods may offer a more ef-
fective strategy.

Research on weed management in dill (Anethum
graveolens L.) is limited, particularly regarding
weed dynamics and nutrient competition. Most
studies focus on major crops, leaving gaps in under-
standing how weeds affect dill growth and nutrient
uptake. This study addresses these gaps by evaluat-
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ing the impact of different weed management prac-
tices on weed dynamics and nutrient assimilation,
providing insights for more effective and sustain-
able control strategies in dill cultivation.

Material and Methods

An experiment was conducted at the agronomy
farm of Rajasthan College of Agriculture, MPUAT
Udaipur, Rajasthan, India, during the rabi seasons of
2020-2021 and 2021-2022. The site is situated at an
altitude of 581.13 meters above sea level, with geo-
graphical coordinates of 24°35’N latitude and
74°42'E longitude. It falls within the agro-climatic
zone IVa of Rajasthan, characterized by the Sub-
Humid Southern Plain and Aravalli Hills. The ex-
perimental field’s soil was sandy clay loam, non-sa-
line and slightly alkaline with a pH of 8.05. It con-
tained medium levels of available nitrogen (318.64
kg ha{?), organic carbon (0.56%), and phosphorus
(25.11 kg haf{!), along with high levels of available
potassium (465.55 kg ha{'). Udaipur experiences
typical winters, moderate summers and an average
annual rainfall of 637 mm, primarily received from
June to September during the Kharif season. This
study evaluated the effects of various weed manage-
ment strategies on both weeds and the dill crop. The
experiment included thirteen treatments:
pendimethalin 1000 g ha” PE (T,), pendimethalin
750 g ha' PE fb HW at 40 DAS(T,), pendimethalin
750 g ha'! PE quizalofop ethyl 40 g ha™ PoE(T,),
oxadiargyl 100 g ha' PE(T,), oxadiargyl 75 g ha™' PE
fb HW at 40 DAS(T,), oxadiargyl 75 g ha™ PE fb
quizalofop ethyl 40 g ha™ PoE(T,), oxadiargyl 50 g
ha" PoE(T,), oxyfluorfen 100 g ha™ PE(T,),
oxyfluorfen 75 g ha' PE fb HW at 40 DAS(T,),
oxyfluorfen 75 g ha™ PE fb quizalofop ethyl 40 g ha
'"PoE(T, ), IC fb HW at 20 & 40 DAS(T,)), oxadiargyl
50 g ha™ + propaquizafop 50 g ha' PoE(T ,) and
weedy check(T ,). These treatments were arranged
in a randomized block design with three replica-
tions. Dill variety “Ajmer Sowa-1" was sown at a
seed rate of 3 kg hal. Herbicidal treatments were
applied using a knapsack sprayer equipped with a
flat fan nozzle with a water carrier volume of 500 L
ha{'. Pre-emergence herbicides were applied one
day after sowing and post-emergence herbicides
were applied 15 days after sowing. No weeding was
performed in the weedy check plot. Standard agro-
nomic practices were adhered to throughout the ex-
periment. Weed density and dry matter were re-
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corded using a 0.5 x 0.5 m? quadrat at two locations
within each plot. Weed control efficiency along with
nitrogen, phosphorus and potassium content, were
determined using standard analytical methods. The
data was subjected to statistical analysis at 5% sig-
nificance level as per the guidelines outlined by
(Gomez & Gomez, 1984)

Results and Discussion

Major Weed Flora

Dill crop was primarily infested with complex weed
flora that comprised Phalaris minor, Chenopodium al-
bum, Chenopodium murale, Fumaria parviflora,
Melilotus indica, Convolvulus arvensis and Malva
parviflora. Similar findings were reported by
(Malunjkar et al., 2022; Punia and Tehlan, 2017). At
harvest, the treatment with oxadiargyl 75 g ha{' PE
followed by hand weeding at 40 DAS demonstrated
the lowest weed density and dry matter accumula-
tion for total weeds. This treatment was followed
closely by inter-culturing followed by hand weeding
at 20 and 40 DAS. The highest weed control effi-
ciency was also recorded for the oxadiargyl 75 g haf!
PE followed by hand weeding at 40 DAS (Table 1).
This might be due to the action of broad-spectrum
herbicide oxadiargyl primarily utilized as a pre-
emergence treatment effectively manages both early
and late weed flushes up to the most critical phase
of crop-weed competition. This is attributed to its
persistence and extended residual activity in the
soil. Hand weeding at 40 DAS further controls late-
emerging weeds, resulting in superior weed man-
agement compared to treatments relying solely on
pre or post-emergence herbicides. Similar findings
regarding the efficacy of integrating herbicide appli-
cation with manual weeding at 40 DAS have been
reported in fenugreek by (Malunjkar et al., 2022) and
(Choudhary et al., 2021) in fennel.

Nutrient uptake by weeds

All weed-control treatments significantly reduced
the uptake of N, P and K by total weeds compared
to the weedy check (Table 1). Specifically, the appli-
cation of oxadiargyl 100 g ha{* and IC fb HW at 20 &
40 DAS markedly decreased the nutrient uptake by
weeds compared to pendimethalin, oxyfluorfen,
propaquizafop and other herbicide combinations.
The integration of one hand weeding at 40 DAS with
oxadiargyl 75 g ha further significantly reduced the
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N, P and K uptake by total weeds compared to the
sole application of herbicides. Similar reductions in
nutrient depletion by weeds under various weed
control treatments have been reported by (Mehriya
et al., 2007; Yadav et al., 2004).

Conclusion

In conclusion, the integration of oxadiargyl at75 g
ha™ applied 20 days after sowing (DAS), combined
with a single hand weeding at 40 DAS, proved to be
the most effective weed management strategy. This
approach achieved the highest weed control effi-
ciency, significantly reducing weed populations and
demonstrating its potential for optimizing weed
management in dill cultivation.
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