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ABSTRACT

An experiment was conducted during 1996-97 and 1997-98 to study the
effect of nitrogen and sulphur on productivity of wheat (Triticum aestivum L.
emend. Fiori & Paol.] and succeeding pearimillet [Pennisetum glaucum (L.) R.
Br.emend. Stuntz]. Application of 120 kg N/ha enhanced the grain and straw
yields of wheat by 63.5 and 30.1%, respectively, over 30 kg N/ha. Increasing
levels of sulphur up to 40 kg/ha increased the grain and straw yields of wheat
by 26.28 and 13.9% respectively, over 0 kg S/ha. The grain and stover yields of

-~~succeeding pearimillet were enhanced by 0.80 and 2.00 g/ha, respectively, at 40
kg S/ha applied to preceding wheat over 17.2 and 42.9 g/ha obtained under 0 kg
S/ha. Further, application of 40 kg S/ha significantly improved the available P
and S content in soil after harvest of wheat and pearlmillet. Application of
nitrogen to wheat did not bring any change in grain and stover yields of succee-

ding pearimillet and soil fertility.

Key words : Nitrogen, Pearimillet, ReSIduaI affect, Soil fertility, Sulphur,

Wheat

Wheat is considered to the backbone of
nation’s food security. Fertilizer is a major
input, accounting for nearly 50% increase
in foodgrain production. Therefore, the
‘balanced use of fertilizer is essential for
further increasing productivity. Despite the
application of recommended quantities of
major plant nutrients, the increase in yield
is not encouraging. This indicates that in
addition to major plant nutrients, there is a
need to supply secondary nutrients. Sulphur

is increasingly being recognized as the
fourth major plant nutrient as the defici-
ency of sulphur in light-textured soil is
about 38% in semi-arid eastern plain zone
of Rajasthan (Kothari and Jethra, 1994).

“Sulphur application benefits more than one

crop and shows a significant residual effect
on the following crop (Biswas and Tewatia,
1991). Thus an experiment was conducted
to study the response of wheat to nitrogen
and sulphur and their residual effect on
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succeeding pearlmillet.

MATERIALS AND METHODS

An experiment was conducted during
1996-97 and 1997-98 at Agricultural
Research Station, Durgapura, Jaipur, on
loamy sand soil under irrigated situation.
The soil was slightly alkaline (pH 7.9 and
8.0), low in available N (151.7 and 147.7
kg/ha) and S (8.4 and 7.8 ppm), medium
in available P (48.4 and 30 kg P,0O4/ha)
and K (195.8 and 188.2 kg K,O/ha).
Twenty-five treatments consisting of 5
levels, each of N (30, 60, 90, 120 and 150
kg/ha) and S (0, 20, 40, 60 and 80 kg/ha),
were tested in split-plot design, keeping N
levels in main plot and S levels in subplot
with 4 replications. In wheat, a uniform
- dose of 30 kg P,O,/ha through diammo-

[Vol. 47, No. 4

nium phosphate and 30 kg K,0O/ha through
muriate of potash and half dose of N as per

- treatment were drilled at sowing and

remaining N through urea was applied just
before first irrigation at crown-root-
initiation (CRI) stage. Sulphur was incor-
porated into soil before sowing as per treat-
ment through agricultural grade gypsum
containing 13% sulphur. Wheat variety 'Raj
3077 was sown in rows, 22.5 ¢m apart,
using a seed rate of 100 kg/ha in November
end and harvested in the first week of
April. The succeeding pearlmillet variety
'MH 179" was sown in rows, 45 cm apart,
using a seed rate of 4 kg/ha in the second
week of July with a uniform dose 40 kg N
and 30 kg P,0 /ha through urea and
diammonium phosphate respectively. Soil
samples were collected at 0-15 cm depth

Table 1. Effect of nitrogen and sulphur fertilization on performance of wheat and their residual effect on

CD (P=0.05)2.24 248 1.72 199 245

* succeeding pearlmillet
~ Treatment ‘ - Wheat Pearlmillet
Grain yield (g/ha)  Straw yield (¢/ha)  Grain yield (g/ha) Stover yield (g/ha)
1996- 1997- Mean 1996- 1997— Mean 1997 1998 Mean 1997 1998 Mean
97 98 97 98
Nitrogen (kg/ha) .
30 363 32.8 345 609 512 56.1 165 182 173 447 418 432
60 . 466 414 440 670 598 634 169 184 177 456 422 439
90 . 537 480 509 721 647 684 173 185 17.9 465 425 445
120 587 542 564 .768 69.2 73.0 176 187 18.1 474 429 452
150 © 594 549 572 789 718 753 17.7 187 182 474 432 453
CD (P=0.05) 431 4.55 296 3.71 368 248 NS NS NS NS
Sulphur (kg/ha) : '
0 420 392 406 651 559 605 164 179 172 444 414 429
©20 483 441 462 699 608 654 17.1 185 178 459 424 442
0 54.1 489 515 72,6 652 689 174 18.6 18.0 469 428 449
60 55.1 494 523 739 671 705 175 187 18.1 472 429 450
80 553 49.7 524 742 677 709 175 187 181 473 430 451

1.56 0.79 0.50 212 1.07




Table 2. Effect of nitrogen and sulphur fertilization of soil fertility of the soil

Treatment After harvest of wheat _ ; Afte_r harvest of pearlmillet
Available N Available P,0O; Available Available Available Available ~ Available K,O Available S
(kg/ha) (kg/ha) K,0 (kg/ha) S (ppm) N(kgha) P,O;(kg/ha)  (kg/ha) (ppm)

1996 1997- 1996— 1997— 1996- 1997- 1996~ 1997- 1997 1998 1997 1998 1997 1998 1997 1998
97 98 97 98 97 98 97 98

Nitrogen (ké/ha) N ’ )
30 1454 1416 485 299 1954 1883 775 7.66 133.5 1282 487 306 1943 1861 73 7.0
60 1486 1445 489 306 1972 1922 795 786 1352 1315 49.8 31.2 195.1 1870 7.5 72
- 90 150.1 146.8 ‘49.1 308 1980 1915 804 800 1367 1337 50.6 31.6 1954 1873 76 73
120 151.5 1482 49.1 309 1984 1919 807 8.03 1369 1358 51.0 31.9 .1957 1873 77 1.3
150 1527 1493 493 309 1982 1924 8.13 8.07 137.0 136.8 51‘.7 320 1958 1873 77 7.3
- CD(P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS -.NS.
Sulpi_mr (kg/ha) . e
0 1485 1445 475 285 1919 1861 6.63 645 1347 131.7 475 28.0 1912 1852 6.1 5.6
20 149.6 1461 . 488 300 1961 1892 7.56 7.44 1350 1325 492 302 1945 1865 6.9 67
40 149.1 1465 492 311 1991 1918 824 827 1360 1334 507 320 1962 187.3 7.7 7.4
- 60 150.0 1466 497 316 1998 1931 858 8.66 1365 1339 519 334 1970 187.9 83 7.9
80 1509 1466 498 319 2003 1942 893 880 137.1 1343 524- 336 197.3 188;3 8.7 84

CD (P=0.05) NS NS 1.49 1.57 NS 505 031 032 NS NS 199 185 NS NS 034 ‘0.36'.
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just after harvest of wheat and pearl millet

to determine the available N, P,0,, K,O0

and S contents.

| RESULTS AND DISCUSSION

Direct effect on wheat

Wheat responded significantly to N
application up to 120 kg/ha in terms of
grain and straw yields (Table 1). Pooled
" data indicated that application of 120 kg N/
ha recorded significantly higher grain and
straw yield of 56.4 and 73.0 g/ha, respec-
tively, registering 63.5 and 30.1% increase
over 30 kg N/ha. Increasing levels of
significantly increased the grain yield of
wheat up to 40 kg S/ha and straw yield up
to 60 kg S/ha. The mean increase was
26.8% in grain yield due to application of
40 kg S/ha and 16.5% in straw yield with
60 kg S/ha over O kg S/ha. The increase in
the yi€ld of wheat was because of signifi-
cant improvement in effective tillers/m?,
grains/spike and test weight under 120 kg
N/ha over 30 kg N/ha and under 40 kg S/ha

over 0 kg S/ha (control). This confirms the

findings of Upadhyay and Tiwari (1996).

Residual effect on pearlmillet
Application of nitrogen to wheat did not
influence grain and stover yields of succee-
ding pearlmillet. However, sulphur fertili-
zation recorded significant residual effect
on succeeding-pearlmillet (Table 1). Appli-
cation of 40 kg S/ha to wheat increased the
grain and stover yields of succeeding pearl-
millet by 0.80 and 2.00 g/ha over O kg S/ha.
‘Bapat et al. (1994) also observed increase
in yield of soybean by 22.2% when 30 kg
S/ha was added through gypsum to pre-
ceeding wheat.
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Effect on soil fertility

Application of nitrogen to wheat did not
bring ary significant variation in available
P,0,, K,0 and S content of the soil after
harvest of wheat as well as pearlmillet. On

_ the other land, sulphur fertilization to wheat

brought out significant improvement on
available P,O; and S content of soil after
harvest of both the crops. It was also obser-
ved that available K,O was not significantly
affected due to application sulphur except
in 199697 after harvest of wheat which

" increased significantly with the application

of sulphur. Ram ez al. (1998) also reported
that sulphur fertilization improved the
residual fertility of soil by lowering down
the soil pH appreciably.
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