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Abstract
A field experiment was conducted during Rabi season in 2020-2021 at Integrated Farming

System (IFS) unit of Banda University of Agriculture and Technology, Banda to assess the effects
of sulphur application on yield, nutrient content and uptake by Indian mustard crop (Brassica
juncea L.).  The experiment was carried out in Randomized Block Design (RBD) with seven
treatments and four replications. Two sources of sulphur i.e. elemental sulphur (0, 15, 30, 45 kg
ha-1) and 80% WDG sulphur (15, 30, 45 kg ha-1) were applied. It was observed that increasing
application of sulphur increases the yield, nutrient content and uptake of sulphur up to the dose
of 45 kg S ha-1. Comparison among the different doses of sulphur indicated that significant
increased in the yield, sulphur content and uptake was found only up to 30 kg S ha-1 applied
either through elemental sulphur or through 80% WDG sulphur. Application of 30 and 45 kg S
ha-1 were numerically different but statistically at par with each other.
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Introduction
Mustard (Brassica juncea L.) is an important

rabi oilseed crop of India. It occupies about 24.70 per
cent of area and 48.28 per cent of production of the
total oilseed production in India. In India rapeseed and
mustard production was recorded 72.41 mt in (2018-
19) (Anonymous 2020b) that accounts 12.1% share
of the global oilseed production (597.27 mt). In India,
rapeseed and mustard are mainly grown in Rajasthan,
Uttar-Pradesh, Haryana, Madhya-Pradesh, West-
Bengal, Assam and Gujarat. These states have India’s
total area and production of rapeseed and mustard
92.7% and 95.8% respectively. Among the rapeseed
and mustard cultivating states, Rajasthan is the largest
producer with 36.6% area and 40.9% production of
the India (Anonymous 2019a). In India during 2008-
09 to 2018- 19 rapeseed and mustard production
increased up to 28.6%. In the country area and
production is fluctuating and it was 6.30 mha and 7.20
mt respectively in 2008-09, while it was 6.12 mha and
9.26 respectively in 2018-19. (Anonymous 2019a,
2020a).

Rapeseed & mustard is the third largest oilseed
crop of India after groundnut and soybean. India

occupies one fifth of global area of mustard and one
tenth of production (Jat et al., 2019). Area, production
and productivity of mustard in India are 6.3 million
hectares, 8.0 million tonnes and 1324 kg ha -1

respectively. While in case of Uttar Pradesh area under
mustard is 6.79 lakh hectares and production is 9.45
lakh tonnes (DOAC, 2017). India ranks third in
rapeseed and mustard production in the world after
China and Canada.

Mustard crop belongs to the genus brassica
under the family cruciferae. Mustard seeds have
different names in different places e.g sarson, rai, toria,
lahi while sarson and toria are generally termed as
rapeseed and rai is termed as mustard. Oil content
varies from 37 to 49 percent and mustard seed contain
30-45% protein. The seed and oil are used in the
preparation of pickles and for flavoring curries and
vegetables. Mustard oil cakes used as feed for cattle
and manure. The young plant leaves are used as green
vegetables and provided adequate sulphur mineral in
the diet. Mustard oil is also used for preparation of
hair oil and medicine.



Plant absorbs sulphur in the form of sulphate
ions (SO

4
-2). Sulphur is involved in formation of

chlorophyll and activation of the enzyme sulphydryl
(SH). Mustard oil has pungency due to presence of
sulphur compound glucosinolates and glucosides.
Sulphur application significantly influenced the seed
and stover yield of mustard (Sharma et al., 2009).

Sulphur requirement is the highest for oilseed
crop followed by pulses and least for cereals. As a
thumb rule, kg S uptake t-1 grain can be taken as 3-4
(range 1-6) kg for cereals, 8 kg (range 5-13) for pulse
and 12 kg (range 5-20) for oilseed crops (Tandon,
1991). Further percentage of S absorbed by the plant
that moves into grain is the highest for rapeseed and
mustard 17-20 per cent as compared to 11.7 per cent
in sesamum and 8.7 per cent in soybean and 8.5-8.7
per cent in chickpea and black gram (Aulakh et al.,
1985). Sulphur is a secondary plant nutrient and it is
important element for oilseed crops. Because it is
directly involved in synthesis of sulphur containing
amino acids like methionine, cystine and cysteine. It
played vital role in oil formation in oilseed crops.
Materials and Methods

The field experiment was conducted on Indian
mustard (variety NRCHB-101) during rabi seasons
of 2020-21 at IFS unit of Banda University of
Agriculture and Technology, Banda. The experiment
was comprised of seven treatments and laid out in
randomized block design with two sources (elemental
sulphur and 80% WDG sulphur) and three levels of
sulphur 15, 30 and 45 kg ha-1. The climate of Banda
region is semi- arid characterized by aridity of
atmosphere, scarcity of water with extremity of
summer. Temperature ranges from 500C (during
summer) to 40C (during winter). The average annual
rainfall received about 850 mm and most of which
occurred during monsoon season.

Indian mustard variety ‘NRCHB-101’ was
sown manually on 22 .11. 2020 with seed rate of 5.0
kg ha-1 at 5 cm depth and harvested on 20th of March
2021. As per treatment, fixed amount of sulphur was
applied through elemental sulphur (90% S) and WDG
sulphur (80%S)  at sowing time, other nutrients
fertilizers were applied as per recommendation of crop
under irrigated condition or rainfed condition and well
decomposed farmyard manure was applied 2-3 weeks
before sowing and incorporated into the soil. Basal
application of half dose of nitrogen and full dose of
phosphorus and potash and remaining nitrogen was

top dressed after 30 DAS and after first irrigation.
Other cultural practices such as weeding, plant
protection measures etc. were done as and when
required. Data obtained from crop was statistically
analyzed by using the F-test as per the procedure given
by Gomez and Gomez (1984), CD at P=0.05 were
used to determine the significance differences between
treatment means.
Results and Discussion
Yield

The data on the effects of different treatment
on seed yield have been presented in table 1. Data
showed that seed yield varied from 1617 to 2104 kg
ha-1. The effects of different doses and sources of
sulphur resulted in significant increase in seed yield.
However, the differences between 30 and 45 kg S ha-

1 for seed yield were non-significant. Significance
response of S application was observed up to the 30
kg S ha-1. Application of 45 kg S ha-1 numerically has
higher yield over the 30 kg S ha-1 but statistically these
levels of S at par with each other.  In general, the yield
levels under different treatments were fairly high which
was higher than the control. Sulphur had acidifying
effects on soil and therefore regulates the pH and
augments the availability of nutrients. Sulphur offers

Table 1: Effect of Sulphur Levels on Yield of Mustard
_____________________________________________
Treatment            Seed yield   Stover yield

          (kg ha-1)    (kg ha-1)
_____________________________________________
T

1,
 Omission S 1617 4252

T
2,
 15 kg S ha-1 through elemental S 1863 4848

T
3,
 30 kg S ha-1 through elemental S 2075 5434

T
4,
 45 kg S ha-1 through elemental S 2104 5571

T
5,
 15 kg S ha-1 through 80%WDG 1860 4842

T
6,
 30 kg S ha-1 through 80%WDG 2070 5427

T
7,
 45 kg S ha-1 through 80%WDG 2099 5551

SEm± 56 143
C.D.(0.05) 173 440
CV (%) 5.0 4.8
_____________________________________________
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resistance to plants against drought, pest and
diseases. The enhancement of the seed yield in mustard
due to the application of S had also been reported by
Mohiuddin et al. (2011), Kumar and Trivedi (2012),
Zizala et al. (2008), Piri (2012). This improvement
might be due to the translocation of photosynthesis
leading to improvement of higher seed yield.

Data related to stover yield presented in table
2. Stover yield was in general about 2.4 times higher
than the seed yield. However, the trends of variation
under different treatment were almost similar to those
described for seed yield the results were significant.
Stover yield varied from 4252 to 5571 kg ha-1.
Application of 30 kg S ha-1 through elemental sulphur
or 80 % WDG sulphur was the best. Higher dose of
Sulphur i.e. 45 kg ha-1 did not achieve the level of
significance among the different doses of sulphur.
Several investigators have also reported the significant
increase in Stover yield due to sulphur application
Donarkar et al. (2005) and Khan et al. (2006).

Content and uptake of sulphur by mustard
Sulphur concentration in seed and stover,

sulphur uptake by seed and stover as well as total
uptake of sulphur significantly influenced by sulphur
application (Table 2 & Fig. 2). Sulphur concentration
in mustard seed and stover varied from 0.70 to 0.86,
and 0.38 to 0.56 % respectively. Application of
increasing levels of sulphur significantly increased
sulphur concentration in seed and stover and 30 kg S
ha-1 through elemental sulphur or 80% WDG sulphur
was the best treatment followed by other treatments
further increase in S levels, 45 kg S ha-1 was at par
with 30 kg S   ha-1. Mustard crop requires considerably
higher amount of S in nutrition of brassica crops. The
response of sulphur is further revealed when it is
applied with other nutrients in balanced manner. Thus,
balancing of sulphur with nitrogen, phosphorus and
potassium might be further useful. The results are in
conformity with those of Zizala et al. (2008), Sharma
et al. (2018).

Total uptake of S (uptake in seed + uptake in
stover) varied from 27.52 to 49.23 kg ha-1. The trends
of variation of uptake under different treatments were
almost similar to sulphur concentration in seed and
stover. The significant increase in sulphur uptake in
treatment T

3
 (30 kg S ha-1 through elemental sulphur)

and T
6 
(30 kg S ha-1 through 80% WDG sulphur) was

mainly due to the better nutrition, which resulted in
better growth and yield, ultimately in higher uptake of
nutrients. The increased uptake of sulphur may also
due to mutually competitive effect of adsorption sites
and resultant increase in sulphur concentration in soil
solution. The results also confirmed by the findings of
Shaoo et al. (2018) and Suman et al. (2018).

Table 2: Effect of Sulphur Levels on Content and Uptake of Mustard
______________________________________________________________________________________
Treatment S Content in   S Content in      S uptake by        S uptake in       Total

 Seed (%)   Stover (%)    Seed (kg ha-1)     Stover (kg ha-1)    uptake S
______________________________________________________________________________________
T

1
0.70 0.38 11.37 16.15 27.52

T
2

0.76 0.43 14.10 20.68 34.78
T

3
0.81 0.50 16.81 27.07 43.88

T
4

0.85 0.54 17.95 29.86 47.81
T

5
0.77 0.44 14.38 21.15 35.53

T
6

0.82 0.52 16.89 28.39 45.28
T

7
0.86 0.56 18.15 31.08 49.23

SEm± 0.01 0.01 0.59 1.11 1.29
C.D.(0.05) 0.04 0.04 1.81 3.42 3.97
CV (%) 2.9 5.2 6.5 7.7 5.5
______________________________________________________________________________________
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