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Productivity and profitability of Indian mustard (Brassica juncea) as influenced
by weed- management practices under irrigated condition

SUMITRA DEVI BAMBORIYA!, M.K. KAUSHIK?, SHANTI DEVI BAMBORIYA? DINESH JAJORIYA* aND ANITA KUMAWAT®

Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan 313 001

Received : September 2016; Revised accepted : April 217

ABSTRACT

A field experiment was conducted during the winter (rabi) season of 2014—15 at Udaipur, Rajasthan, to find out
suitable weed-management practices for Indian mustard [Brassica juncea (L.) Czernj. & Cosson]. Of the 10 treat-
ments, after weed-free check, 2 hand-weedings at 20 and 40 days after sowing (DAS) recorded the highest
growth parameters, viz. dry-matter accumulation at harvest (40 g/plant), plant height (170 cm), branches/plant
(23); and yield attributes, viz. siliquae/plant (297.0), seeds/siliqua (15.5) and 1,000-seed weight (4.89 g) resulted
in the highest seed (1.95 t/ha) and straw yield (5.57 t/ha). However, the highest net returns (¥56.3 x 10%ha) and
benefit : cost ratio (2.69) were recorded with fluazifop-p-butyl 0.055 kg/ha at 10 DAS + 1 hoeing at 40 DAS being
at par with fenoxaprop-p-ethyl 0.075 kg/ha at 10 DAS + 1 hoeing at 40 DAS. For getting more yield and profit,
weed-management in Indian mustard should be done through application of fluazifop-p-butyl 0.055 kg/ha as post-
emergence 10 days after sowing followed by 1 hoeing 40 DAS.
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Indiais one of the four major playersin the global oil-
seeds/vegetable oils scenario, being one of the important
oilseed grower, producer, importer, and exporter. (De and
Sinha, 2011). Rapeseed—mustard is the key oilseed crop
that can help in addressing the challenge of demand - sup-
ply gap of edible il in India. This crop accounts for nearly
one-third of the oil produced in India, making it the
country’s key edible oilseed crop (Kumar and Chauhan,
2005). Despite the high quality of oil and meal and also its
wide adaptability for varied agro-climatic conditions, the
area, production and yield of rapeseed—mustard in India
have been fluctuating due to various biotic and abiotic
stresses coupled with India’s domestic price support
programme. Weeds are major impediment to Indian mus-
tard production through their ability to compete for re-
sources and their impact on product quality and are major
factors which causing yield reduction to the tune of 10—
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58% (Banga and Yadav, 2001). Manual weeding is effec-
tive but, it is cumbersome, time-consuming and uneco-
nomical. Many weeds though initially controlled to some
extent by sole application of pre-emergence or early post-
emergence herbicides but might have re-emerged later to
compete with crop plants causing significant yield reduc-
tions. With this background, the present study was under-
taken to find out the best weed management practice for
getting higher productivity, quality and economic benefits
from Indian mustard.

A field experiment was conducted during the winter
season (rabi) of 2014-15 at the Instructional Farm,
Rajasthan College of Agriculture, MPUAT, Udaipur
(Rajasthan), to evaluate effect of weed management on
productivity and profitability of Indian mustard. The soil
was clay loam in texture, having slight alkaline reaction
(pH 7.9), medium in available nitrogen (281.4 kg/ha),
phosphorus (24.5 kg/ha) and potassium (238.1 kg/ha) and
high in available sulphur (34.23 kg/ha). The experiment
comprises 10 treatments, which included weedy check, 1
hand-weeding at 20 DAS, 2 hand-weedings at 20 and 40
DAS, fenoxaprop-p-ethyl 0.075 kg/ha at 10 DAS,
fluazifop-p-butyl 0.055 kg/ha at 10 DAS, quizalofop-p-
ethyl 0.050 kg/ha at 30 DAS, fenoxaprop-p-ethyl 0.075
kg/haat 10 DAS + 1 hoeing a 40 DAS, fluazifop-p-butyl
0.055 kg/haat 10 DAS + 1 hoeing at 40 DAS, isoproturon
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1.25 kg/ha at 30 DAS and weed-free check. The experi-
ment was laid out in randomized block design and repli-
cated 4 times. Indian mustard variety ‘Pusa Jai Kisan’ was
sown at 40 cm x 10 cm row and plant-to-plant spacing on
1 November, 2014 with a seed rate of 3 kg/ha. The one-
third dose of nitrogen and full dose of phosphorus was
applied as per treatments at sowing time and two-thirds
nitrogen was top-dressed in 2 equal splits—at first and sec-
ond irrigation respectively. The crop was harvested at full
physiologica maturity, sun-dried for aweek and threshed
manually. All the biometrical observation on crop and
weeds were observed as per the standard practices. Eco-
nomics of treatments was computed on the basis of pre-
vailing market price of inputs and outputsin Indian rupees
under each treatment. Statistical analysis of the data was
done as per the standard analysis of variance technique for
the experimental design.

The results showed that plant growth parameters, viz.
plant height, dry-matter accumulation and branches/plant,
were significantly increased in weed-management treat-
ments compared to weedy check (Table 1). Yield attributes
like number of siliquae/plant, seeds/siliqua and test
weight, were significantly higher with hand-weeding done
at 20 and 40 DAS compared to all the other treatments.
Manual weeding is most effective to create competition
free environment with efficient control of weeds, so it had
the highest positive effect on plant growth parameters and
yield attributes. The results confirm the findings of
Chauhan et al. (2005) and Mankar (2015). After weed-free
treatment, the highest seed, straw and oil yield of Indian
mustard were recorded under 2 hand-weedings at 20 and
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40 DASwhich was at par with fluazifop-p-butyl 0.055 kg/
haat10 DAS + hoeing at 40 DAS and fenoxaprop-p-ethyl
0.075 kg/ha at10 DAS + hoeing at 40 DAS (Table 2).
Alone post-emergence application of fluazifop-p-butyl at
0.055 kg/haand fenoxaprop-p-ethyl at 0.075 kg/hare-
vealedyield superiority to the control, but still not compe-
tent enough to achieve the targeted yield potential. Thisis
because many weeds though initially controlled to some
extent by sole application of post-emergence herbicides
but might have reemerged later to compete with crop
plants causing significant yield reduction. Improvement in
yield was noticed with integrated approach in comparison
to individual post-emergence herbicide application. The
lowest grain yield of Indian mustard was recorded in
weedy check. The higher grain yield under 2 hand-
weedings was mainly owing to proper growth and devel-
opment of Indian mustard because of poor crop-weed
competition, i.e. less weed population and biomass. Impli-
cation of any of the weed-management practice resulted in
better monetary returns when compared with weedy
check. Unweeded control resulted in the lowest net returns
and benefit cost ratio (Table 2). Fluazifop-p-butyl @ 0.055
kg/haat 10 DAS + 1 hoeing at 40 DAS resulted in the
highest net returns and benefit: cost ratio. Two hand-
weedings at 20 and 40 DAS significantly improved the
yield of Indian mustard, but the profit margin gets reduced
due to higher wages of human labour incurred.

The results of present study indicated that integrated
weed management through application of fluazifop-p-bu-
tyl @ 0.055 kg/ha as post-emergence at 10 DAS after sow-
ing followed by 1 hoeing at 40 DAS was found to be the

Table 1. Effect of weed management on growth parameters and yield attributes of irrigated Indian mustard

Treatment Dry-matter accumulation Plant Branchey Siliquae/ Seeds/  1,000-
(g/plant) height plant plant siliqua seed
30 60 90 At (cm) weight
DAS DAS DAS harvest (9)
Weedy check 119 1047 1771 2113 126.2 16.0 2125 13.08 4.83
One hand-weeding a 20 DAS 191 1553 26.00 32.00 160.0 21.0 256.3 14.13 5.56
Two hand-weedings at 20 and 40 DAS 194 2253 3441 40.38 170.0 23.0 297.0 15.55 5.97
Fenoxaprop-p-ethyl 0.075 kg/ha at 10 DAS 152 1368 2475 29.80 152.5 195 246.7 13.95 5.38
Fluazifop-p-butyl 0.055 kg/haat 10 DAS 158 1547 2516 30.72 153.3 19.7 250.0 13.95 5.39
Quizalofop-p-ethyl 0.050 kg/haat 30 DAS 118 1400 2575 3231 158.0 195 254.0 14.06 5.61
Fenoxaprop-p-ethyl 0.075 kg/ha at 10 DAS + 153 2046 31.08 36.85 168.0 22.0 278.7 14.68 573
1 hoeing at 40 DAS
Fluazifop-p-butyl 0.055 kg/haat 10 DAS+one 156 20.74 3139 37.19 168.3 22.0 279.2 14.75 574
hoeing at 40 DAS
Isoproturon 1.25 kg/haat 30 DAS 119 1375 2450 29.00 1515 19.0 235.7 13.96 5.24
Weed free check 220 2524 3647 4114 173.7 25.0 299.7 15.58 6.03
SEmz+ 0.08 0.88 121 1.39 4.70 0.93 7.48 0.27 0.11
CD (P=0.05) 0.24 2.56 3.52 4.04 13.65 2.70 21.71 0.79 0.32
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Table 2. Effect of weed management on productivity, quality traits and economics of irrigated Indian mustard
Treatment Yield (t/ha) Quality parameters  Cost of Net Benefit:
Seed Straw Qil Oil yield cultivation  returns cost
content (kg/ha) (x 10° (x 10° ratio
(%) gha  z/ha)
Weedy check 117 3.94 39.2 457.4 17.8 30.6 171
One hand-weeding at 20 DAS 1.65 4.89 40.0 662.5 21.6 459 212
Two hand-weedings at 20 and 40 DAS 1.95 5.57 39.9 781.8 25.0 54.3 2.17
Fenoxaprop-p-ethyl 0.075 kg/haat 10 DAS 1.49 4.69 40.0 596.6 19.7 415 2.10
Fluazifop-p-butyl 0.055 kg/haat 10 DAS 1.50 4.70 39.5 592.8 18.7 429 2.29
Quizalofop-p-ethyl 0.050 kg/haat 30 DAS 152 4.8 39.7 603.4 19.7 42.8 2.17
Fenoxaprop-p-ethyl 0.075 kg/ha at 10 DAS + 1 hoeing 191 521 39.9 763.5 220 55.2 251
at 40 DAS
Fluazifop-p-butyl 0.055 kg/haat 10 DAS + 1 hoeing at 191 5.22 40.1 766.9 20.9 56.3 2.69
40 DAS
Isoproturon 1.25 kg/haat 30 DAS 1.39 4.56 39.3 545.3 19.2 38.2 1.99
Weed free check 1.98 5.78 39.8 784.9 29.2 51.3 1.76
SEmz+ 0.063 0.16 0.47 254 - 221 0.11
CD (P=0.05) 0.18 0.46 NS 73.7 - 6.42 031

practically feasible and economically best strategy in re-
ducing the weed infestation and achieving better yield
under irrigated conditions in mustard growing areas of
India.
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