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Edible oil crops have an important role in
agriculture and industrial economy of India. Despite
leading producer of vegetable oil in the world, India
has dubious distinction of largest producer, consumer
and importer of edible oil in the world. For India, the
attainment of self-sufficiency in edible oil is possible
if the production potential of our annual edible oilseed
crops is harnessed through improved technologies of
managing nutrients and weeds. In India, mustard
occupies an area of 6.8 mha with production of 9.1
million tonnes and average yield of 1.34 t/ha (GOI
2020). Rajasthan is the largest rapeseed and mustard
producing state with 4.22 m tonnes followed by
Haryana with 1.15 m tonnes and Uttar Pradesh with
0.96 m tonnes (GOI 2020).

Mustard (Brassica juncea (L.) Czern.) belongs
to Cruciferae or Brassicaceae family. Mustard is one
of the major Rabi oilseed crops of India. It is also
known as Rai or Laha. India is one of the largest
producer of mustard in the world. The oil content in
mustard seeds varies from 37-49 % (Bhowmik et al.
2014). The seed and oil are used as condiment in the
preparation of pickles and for flavouring curries and
vegetables. Among numerous constraints of mustard
production technology, weed infestation is one of the
major causes of low productivity (Singh et al. 2013).
Competition by weeds at initial stages is a major

limiting factor to its productivity. Approximately, 15-
30% yield reduction is caused by weeds in mustard
crop (Mishra et al. 2016). Weed control in Indian
mustard needs due attention as this crop is grown in
poor soils with poor management practices. Manual
weeding at 3-4 weeks after sowing is the most
common practice to control weeds in Indian mustard.
But increasing wages and scarcity of labour compel
to search for other alternatives. The pre-emergence
application of pendimethalin was found effective in
managing weeds (Mukherjee 2014, Rao and Chauhan
2015) and hence is most common herbicidal weed
control measure recommended in Indian mustard. In
the situations where weeds are not controlled
completely by pre-emergence herbicides, the post-
emergence herbicides or other non-chemical method
will be helpful in managing weeds and increasing
mustard production. Therefore, it is imperative to
find out an alternative weed management strategy for
achieving season long weed control in Indian
mustard. therefore, the present study was conducted
to identify effective weed control method for season
long weed management in Indian mustard.

A field experiment was conducted during winter
season (Rabi) 2018-19 at the experimental field,
Himgiri Zee University, Dehradun (Uttarakhand). The
soil of experimental site was sandy loam in texture,
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A field experiment was conducted in the experimental farm of Department of
Agriculture, Himgiri Zee University, Dehradun, Uttarakhand, India during
winter season (Rabi) 2018-19. The experiment was conducted in randomized
block design (RBD) with 7 treatments, viz. pre-emergence application (PE) of
pendimethalin 750 g/ha, pendimethalin 750 g/ha PE followed by (fb) one hand
weeding (HW) at 30 days after seeding (DAS), post-emergence application of
(PoE) clodinafop 60 g/ha, clodinafop 60 g/ha (PoE) fb one hand weeding (HW)
60 days after seeding (DAS), hand weeding twice at 30 and 60 DAS, weed free
and weedy check. All the weed control treatments significantly reduced the
weed density and biomass. Hand weeding twice at 30 and 60 DAS recorded
highest weed control efficiency and minimum weed index. The integrated weed
management treatment including pendimethalin 750 g/ha PE fb 1 HW was
superior than other treatments in recording highest plant height, plant
population, dry matter, seed/siliqua, siliqua/plant, length of siliqua, seed
weight, seed, stover and biological yield of Indian mustard.
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alkaline in reaction, (pH 8.27) and low in available N
(165.30 kg/ha), medium in available P (24.88 kg/ha)
and available K (164.43 kg/ha). The experiment was
conducted in randomized block design (RBD) with 7
treatments i.e. pre-emergence application (PE) of
pendimethalin 750 g/ha, pendimethalin 750 g/ha PE
followed by (fb) one hand weeding (HW) at 30 days
after seeding (DAS), post-emergence application of
(PoE) of clodinafop 60 g/ha, clodinafop 60 g/ha PoE
fb one hand weeding (HW) at 60 days after seeding
(DAS), hand weeding twice at 30 and 60 DAS, weed
free and weedy check. Mustard variety ‘Pusa Bahar’
was sown at row spacing of 30 cm apart on 11
October 2018 using 6 kg/ha. A uniform dose of 60 kg
N/ha, 40 kg P/ha and 40 kg K/ha was applied through
Urea, DAP and MOP respectively. The recommended
cultural practices and plant protection measures were
followed to raise the healthy crop. The post-
emergence herbicide was applied on 30 DAS.
Weeding was done manually in weed free check plots
with help of hand tool ‘Khurpi’, as required. Species
wise number of weeds (weed density) was recorded
at random in each plot by using quadrat of 50 x 50 cm
size. The herbicides were sprayed with the help of
hand operated knapsack sprayer. The mustard yield
was estimated by using standard procedures.
Economics of the treatment was computed based on
the prevalent market prices.

Effect on weeds
The weed flora in the experimental field

consisted of mixed population of broad-leaved
weeds, viz. Chenopodium album and Fumaria
parviflora; grassy weed, viz. Cynodon dactylon and
sedge, viz. Cyperus rotundus, as reported in mustard
by Sharma and Jain (2002) and Bazaya et al. (2004).
The field was dominated with broad-leaved weeds at
all the crop growth stages.  All weed control
treatments significantly reduced weed density than
the weedy check.  Among the integrated weed

management treatments, pendimethalin 750 g/ha PE
fb one HW was effective against grassy, broad-leaved
and sedge weeds. Lowest weed density and biomass,
weed index and highest weed control efficiency was
recorded with hand weeding twice at 30 and 60 DAS.
The integrated weed management treatment involving
pendimethalin 750 g/ha PE fb one HW at 30 DAS
(Table 1.) also recorded the lowest weed density and
biomass, weed index and highest weed control
efficiency as reported earlier by Sharma et al. (2001)
and Sharma and Thakur (2001).

Effect on mustard
Significantly taller plants were recorded with

hand weeding twice at 30 and 60 DAS. Among the
herbicide-based treatments taller plants were
observed with pendimethalin 750 g/ha PE fb one HW
due to the effective control of weeds that created
favourable environment for the growth of mustard.
The highest seed, straw yield of mustard was
recorded under the weed free conditions (Table 2).
Among the weed management treatments tested,
hand weeding twice at 30 and 60 DAS was most
effective in achieving significantly higher mustard
seed and straw yield (1.55 and 3.16 t/ha) and it was at
par with pendimethalin 750 g/ha PE fb one HW. This
could be attributed to decreased crop-weed
competition at the critical stages due to these
treatments, which facilitated better growth and
development resulting in better response of yield
attributing characters, viz. seed/siliqua, length of
siliqua and test weight resulting in higher seed yield
(Table 2) as reported by Bamboriya et al. (2016).
Weedy check had the lowest yield due to higher weed
density and biomass. The test weight was not
affected significantly due to different weed control
treatments as it is directly related with yield in the
same manner. The seed yield of mustard linearly
decreased as the weed biomass increased.

Table 1. Effect of various weed control treatments on weed density and biomass, weed control efficiency (WCE), weed
index, mustard plant height, seeds/ siliqua, length of siliqua and test weight at mustard harvest

Treatment 
Weed 

density 
(no./m2) 

Weed 
biomass 
(g/m2) 

WCE 
(%) 

Weed 
index 
(%) 

Plant 
height 
(cm) 

Seed / 
siliqua 

Length 
of siliqua 

(cm) 

Test 
weight 

(g) 

Pendimethalin 750 g/ha pre-emergence application (PE) 3.74 (4.60) 2.36 (4.60) 40.09 17.48 126.06 10.33 4.96 3.53 
Pendimethalin 750 g/ha PE fb one hand weeding at 30 DAS 2.92 (4.16) 2.27 (4.16) 45.71 9.11 155.63 12.00 5.13 3.53 
Clodinafop 60 g/ha post-emergence application (PoE) 4.58 (6.46) 2.73 (6.46) 15.60 26.99 108.93 10.33 4.73 3.40 
Clodinafop 60 g/ ha PoE fb one hand weeding 60 DAS 4.28 (5.56) 2.56 (5.56) 25.43 20.91 114.86 10.33 4.90 3.53 
Hand weeding twice at 30 and 60 DAS 2.68 (3.06) 2.01 (3.06) 60.31 5.16 180.16 12.66 5.36 3.53 
Weed free 1.00 (0.00) 1.00 (0.00) 100.00 0.00 186.33 14.33 5.70 3.56 
Weedy check 5.03 (7.66) 2.94 (7.66) 0.00 33.69 90.80 9.66 4.16 3.43 
LSD (p=0.05) 0.68 0.15 8.99 0.17 6.50 0.98 0.20 NS 
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Economics
The viability of any practice depends on its

economic feasibility. A better treatment in terms of
weed control if not fetched good return may not be
acceptable to the farmers. Among all the weed control
treatments tested, the highest cost of cultivation and
gross return was observed with weed free followed
by hand weeding twice at 30 and 60 DAS (Table 2).
However, highest net return was obtained with
pendimethalin 750 g/ha PE fb hand weeding at 30
DAS which might be attributed to higher seed yield of
mustard because of better weed control and the low
cost of cultivation due to herbicide use when
compared to hand weeding twice and weed free.
Thus, the integrated weed management treatment
comprising of pendimethalin 750 g/ha PE fb one HW
at 30 DAS may be used for effective weed
management and higher yield of mustard with higher
net income.
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