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N AND S RELATIONS IN EFFECTING GRAIN
YIELD OF CEREAL AND OILSEEDS

$	������
��������%&"�����
�	���	��������
���'�
�	��������	����
��������������
���	�����
������
�������	����
����
�����(�����

Nitrogen and Sulphur Relations
in Effecting Yield and Quality of
Cereals and Oilseed Crops

B.K. Nad*, T.J. Purakayastha, and D.V. Singh
Division of Soil Science and Agricultural Chemistry, Indian Agricultural
Research Institute, New Delhi-110012, India

Nitrogen and sulphur, both vital structural ele-
ments, are especially needed for the synthesis of
proteins and oils. Investigations revealed the re-
quired application of sulphur is one half to one
third the amount of nitrogen, and the ratio be-
comes narrower in mustard (Brassica juncea L.),
followed by wheat and rice. The efficiency of an
increased level of nitrogen required a proportion-
ately higher amount of sulphur.

A critical investigation on the effective utiliza-
tion of applied vis-à-vis absorbed nitrogen in
wheat and mustard envisaged accumulation of
NO3-N in vegetative parts when sulphur remained
proportionately low. Application of sulphur has-
tened the chemical reduction of absorbed NO3

–

for its effective utilization. The effect was more
pronounced in mustard than in wheat.

Easily available forms of sulphur, like ammo-
nium sulphate and gypsum, as compared to py-
rite or elemental sulphur, maintained adequate N
to S ratio in rice, resulting in a reduction in the
percent of unfilled grain, a major consideration in
rice yield.

A narrow N to S ratio, with both at higher lev-
els, increased the oil content but raised the sa-
ponification value of the oil, a measure of free fatty
acids. Whereas, a proportionately narrow N to S
ratio at moderate dose resulted in adequately
higher seed and oil yield with relatively low sa-
ponification value, associated with increased io-
dine value of the oil, indicating respectively low
free fatty acids and higher proportion of unsatur-
ated fatty acids, an index for better quality of the
oil.
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TABLE 1
Grain and Straw Production by Wheat with the Application of N and S in

Increasingly Wider Ratios

Yield (g pot–1)

Grain Straw

Treatment* Without S With S Without S With S

N0 4.7 5.0 5.6 6.0

N60 9.4 10.2 11.3 12.1

N120 11.5 13.9 13.4 15.9

N180 16.8 16.7 19.0 19.1

N240 18.4 16.6 22.5 20.2

CD at 5% 2.1 2.3 2.9 2.8

* Subscripts of 0 to 240 with N are 0 to 240 kg N ha-1; CD = critical difference.

TABLE 2
Mean Yield of Rice, Wheat, and Mustard Grown in Different Sequences (q ha–1)

Rice–Wheat Wheat–Rice Rice–Mustard Mustard–Rice
S level*

(kg ha–1) Rice Wheat Wheat Rice Rice Mustard Mustard Rice

S0 27.2 36.1 30.0 28.8 27.7 6.67 6.22 24.3

S20 27.3 36.3 30.8 28.6 28.3 7.07 7.22 25.9

S40 29.6 38.2 33.2 28.9 29.6 7.00 7.47 27.3

S60 31.7 38.3 35.3 29.3 32.7 7.33 7.47 28.3

S80 32.9 40.0 38.8 30.9 34.3 7.20 7.33 28.1

Average 29.7 37.8 33.6 29.5 30.5 7.05 7.14 26.6

CD at 5% 0.7 0.9 0.9 NS 0.7 NS NS 1.0

* Subscripts of 0 to 80 with S are 0 to 80 kg S ha–1; CD = critical difference.
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MOBILITY OF SULPHUR AS INFLUENCED
BY NITROGEN
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GROWTH PARAMETERS OF RICE AS
INFLUENCED BY SOURCES OF SULPHUR
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NITRATE-NITROGEN METABOLISM IN
WHEAT AND MUSTARD CROP
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MUSTARD OIL YIELD AND QUALITY OF OIL
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TABLE 3
Mobility of Sulphur in Mustard as
Affected by Levels of N Applied

S mobility % S mobility

N level (�g S per g dry wt)

N0 9.9 11.0

N50 11.6 12.8

N100 14.3 15.9

N200 17.3 19.2

N300 20.1 22.3

N400 20.8 23.2

N600 14.6 16.2

CD at 5% 1.2 1.4

* Subscripts of 0 to 600 with N are ppm N.
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TABLE 4
Some Growth Parameters of Rice Grain as

Influenced by Levels and Sources of Sulphur

Source and
Levels of Grain Uptake of
Sulphur Produced % Unfilled Grain/Straw Sulphur
(kg S ha–1)   (g pot–1)  Grain  Ratio (mg pot–1) % Pdff

Control (S0) 12.5 20.4 1.04 34.7 31.7

Amm. Sulphate
20 13.2 14.5 1.18 35.8 36.3
40 14.9 12.9 1.20 43.9 38.9
80 15.7 11.1 1.21 45.0 43.2

Elemental S
20 12.8 20.1 1.05 36.1 33.1
40 12.7 18.9 1.05 35.4 33.6
80 13.0 18.0 1.08 37.3 35.8

Gypsum
20 13.2 14.9 1.20 39.0 35.4
40 14.1 12.5 1.20 42.6 39.3
80 13.7 11.7 1.22 43.4 39.7

Pyrite
20 13.0 19.1 1.10 40.4 32.4
40 13.5 16.7 1.07 41.8 35.2
80 13.9 13.9 1.15 43.0 40.8

CD at 5%  0.6 1.8 0.06 2.1 2.0

Note: CD = Critical difference.
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TABLE 5
Seed and Oil Yield of Mustard and Some Quality Parameters

Seed Protein Oil Seed Straw Saponi-
Yield Yield Yield N:S N:S fication Iodine

Treatment  (q ha–1) (q ha–1) (q ha–1) Ratio Ratio Value  Value

Control 24.4 3.8 9.4 1.84 1.02 174.8 94.0

N 29.4 4.7 11.0 1.95 1.30 174.3 108.1

NPK 32.9 5.2 12.5 1.88 1.25 182.2 93.1

NPK + S 34.4 5.5 13.5 1.88 1.07 182.9 87.8

NPK + S + Mg + Ca + FYM 37.2 5.9 14.2 1.89 1.04 182.4 96.0

CD at 5% 2.1 0.4 0.9 NS 0.24 — —

Note: CD = Critical difference.
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