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ABSTRACT

A field experiment was conducted during the rainy (kharif) and winter (rabi)
seasons of 1996-97 and 1997-98 to study the effect of source and level of
nitrogen on growth and yield of rice (Oryza sativa L.) under different planting.

" methods and its residual effect on wheat (Triticum aestivum L. emend. Fiori &
Paol.). Transplanting methods proved best for maximum grain yield (45.35 g/ha),
recording significantly. higher yield than broadcasting and direct-seeding
methods. Urea supergranule (USG) exhibited its superiority by recording
significantly higher value of all the yield-contributing characters, nitrogen uptake
and consistently resulted in significantly higher grain yield than prilled urea (PU),
the increase being 12.0 and 10.2% during 1996 and 1997 respectively. The
increased level of N improved the yield.and yield aftributes. Maximum values of
yield attributes and the grain yield weré recorded with the highest level of
nitrogen (120 kg/ha). The grairn yield increased with 120 kg N was 29.7 and
23.7% over the 60 kg N/ha in 1996 and 1997 respectively.
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Transplanting method persists as the
major system of planting rice under
puddled condition. Often the farmers fail to
transplant the seedlings in time because of
delayed monsoon resulting in lower grain
yields. Under these circumstances the
direct-seeding method appears to be the

alternate practice. In lowland situation, N-
use efficiency has been estimated to be
about 30-50% (Talukdar et al., 1996) and
in many cases even less (Sarvana ef al.,
1988). Low recovery of applied N in rice
result in losses through denitrification,
ammonia volatilization, runoff and

A part of Ph.D thesis submitted by the author to the NDUAT, Faizabad, Uttar Pradesh
Present address : 'Indian Institute of Sugarcane Research, Lucknow, Uttar Pradesh 226 002



6 JAISWAL AND SINGH

immobilization: The -low .nitrogen
efficiency has attracted the attention to

design better nitrogen-management prac- -

tices although little effort has been made in
transplanted rice only. Therefore the
present investigation was undertaken to
.assess comparative efficiency of N sources

at different levels on growth and yield of

rice under different planting methods and
its residual effect on wheat crop.

MATERIALS AND METHODS

A field experiment was conducted
during the rainy (kharif) and winter (rabi)
seasons of 1996~-97 and 1997-98 at
Agronomy farm of Narendra Deva
University of Agriculture and Technology,
Kumarganj, Faizabad, on silty loam soil,
with pH 7.8. The soil was low in organic
carbon (0.32%), available nitrogen (200 kg/
ha), available phosphorus (16.0 kg/ha) and
available potash (257.0 kg/ha). The
treatments were set out in split-plot design,
keeping .3 planting- methods, viz.
transplanting, broadcasting of sprouted seed
under puddled conditions and direct
seeding in main plots, combmauon of 2
sources (urea supergranules and prilled
urea) with 2 nitrogen levels (60 and 120 kg
N/ha) along with control (0 kg/ha) in
subplots with 4 replications. Full dose of

P,0, (60 kg/ha), K,0 (60 kg/ha) and 25 kg

zinc sulphatc were applied basal at the time
of direct seeding, broadcasting under
puddled condition and transplanting.
Nitrogen application through prilled urea
(PU) was applied in 3 splits, i.e 1/3 as basal,
1/3 at tillering and rest 1/3 at the time of
panicle initiation. Nitrogen through urea

supergranule (USG) was applied as total
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quantity in point placement method by
placing each ball of 1 g weight through
USG applicator in the centre of 4 hills at 5

¢m depth, 8 days after transplanting. In.

direct-seeding method, urea supergranules

‘were applied in alternate rows by

maintaining ball-to-ball spacing at 20 cm as
on same date of application in transplanting
method. Under broadcasting method, USG
were applied by maintaining ball-to-ball
spacing at 40 cm x 20 cm. Dry seeds of
'Sarjoo 52' were sown in rows at 20 cm
apart @ 100 kg/ha under direct-seeding
method. Sprouted seeds of rice (100 kg/ha)
were broadcast uniformly under puddled
condition. In transplanting method, the 20-
day-old seedlings were transplanted at the
spacing of 20 cm x 10 c¢m using 2
seedlings/hills. 'HD 2285' wheat was grown
following the recommended agronomic

practices and operations. Only half dose (30

kg) of 50% recommended N (60 kg) and
full dose of P,0, (60 kg/ha) and K,0 (60
kg/ha) were applied basal at the time of
sowing wheat. Remaining nitrogen (30 kg)
was top-dressed in 2.equal splits, at tillering
(30-35 DAS) and panicle-initiation (60-65
DAS) stages of wheat crop through urea.
Plant samples of rice crop were collected at
different stages and analysed for nitrogen
content.

RESULTS AND DISCU:SSION ‘

Growth, yield atiributes and yield
Maximum plant height was recorded
with broadcasting of sprouted seeds under
puddled condition, which was at par with
transplanting method but significantly
superior to direct-seeding method. Planting
methods had significant impact on leaf-area
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index (LAI) at all the stages of growth. The
LAI increased up to 100 days after sowing
(DAS), thereafter declined at harvest due to
leaf senescence. Transplanting method

recorded higher LAI, followed by

broadcasting method. This might be due to
increased number of green leaves and more
number of shoots per unit area resulted
from better utilization of moisture and
nutnents ‘Similar findings were reported by
Reddy et al. (1987).

Transplanting values of _pamcles/m ,.

grains/panicle and panicle length, resulting
higher grain yield of rice (Tables 1,2). The
highest grain yield was recorded under the
transplanting method, followed by
broadcasting of sprouted seed in puddled
condition and direct-seeding method during

1996-97 and 1997-98 respectively, On an’

average, transplanting method increased the
grain yield significantly by 8.9 and 16.4%
over the broadcasting and direct-seeding
method respectively. The higher yield
under transplanting method may be owing
to better performance of growth and yield
attributes through optimum utilization of
resources which had direct bearing on the
production of higher grain yield.
Overcrowding in broadcasting and direct
seeding methods might have increased the
inter- and intra-plarit competition for
resources. These findings support those of
Saikia et al. (1992).

At all the growth stages, significantly
higher LAI and maximum plant height
were recorded under USG-treated plot than
PU. Application of 120 kg N/ha recorded
significantly higher LAI and height than 60
kg N/ha. Our results confirm the fmdmg of
Lin and Lin (1985).

RICE RESPONSE TO PLANTING METHOD, N SOURCE AND LEVELS : 7

The USG resulted in significantly higher
values of panicles/m?, panicle length,
grains/panicle and test weight which
ultimately resulted in higher grain and
straw yields of rice. The increase in grain
yield owing to USG overPU was 12.0 and
10.2% in 1996-97 and 1997-98
respectively. Deep placement of USG

possibly reduced volatilization and

denitrification losses compared with
broadcasting of PU, and more nitrogen was
made available to plant which ultimately
increased the yield. These findings are in
agreement with those of Saha and Mitra
(1988). Application of 120 kg N/ha
significantly increased thc grain yield by
29.7 and 13.7% over 60 kg N/ha in 1996—
97 and 1997-98 respectively. Significantly
higher values of yield attributes were
noticed under higher level of nitrogen (120
kg/ha) (Tables 1,2). Increasing level of N
might be helpful to well development of
source and sink capacity which ultimately
resulted in increasing all the yield-
attributing characters at higher fertility
levels.

Nitrogen uptake :
Transplanting method recorded
significantly higher nitrogen uptake in grain
and straw compared with other planting
methods (Table 2). The increase in total N-
uptake was 11.9. and 19.7% over
broadcasting and 7.6 and 17.4% over direct
seeding during the first and second year
respectively. It might be due to higher grain

.and straw yields under transplanting,

though the N content did not vary with
planting methods. On an average, USG-
treated plot recorded significantly higher



.Table 1. Yield attributes of rice as affected by planting methods, N source and level

Treatment

'1,000-grain

Plant height Panicles/ Filled grains/ Panicle length
(cm) m? panicle {cm) weight (g)
v . 1‘996—97 1997-98 1996-97 1997-98 1996-97 1997-98 199697 1997-98 1996-97 19'97;98
Q Planting method o ‘ : 7 v » ' ‘
Transplanting 90.0 826 2882 2728 - 1356 1220 - 2254 21.40 22.21 22.45
Broadcasting 920 839 2710 2532 1278 1168 .21.82 2114 2250 2253
Direct seeding 862 804 2500 2342 1119 10 2173 2094 23.02 vzbg.so
LSD (P=0.05) 373 169 620 348 194 261 062 033 025 NS
Nitrogen source » ‘ - ; g
PU ‘ 915. 84.2 ‘ 276.2 262.8 128.1 119.9 2248 21.53 22.61 » 23.03
‘ USG | 95.0 85.5 2945 2733 1383 127.7 22.78 21.85 23.05 23.30
| LSD (P=0.05) 1.70 NS 3.31 2.72 ‘3.03 202 ' NS 029 026 0.239
" Nitrogen (kg/ha) ’ _ ‘ . .
0 74.0 68.0 207.3 195.3 92.6 88.7 19.62 19.00 21.40 20.30
| 60 89.8 822 :268.0 241.6 126.2 | 113.6 22.35 21.35 21.57 22.95
_120 _ 9.8 874 3027 2945 1402 1336 2292 22.03 23.09 2338
LSD (P=0.05) 1.70 1.51 331 272 3.03 ‘ 2.02 0.41 - 0.236

" HONIS ANV TYMSIVI

*Control vs treatment, significant; PU, prilled urea: USG, urea supergranules
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Table 3. Residual effect of planting method, mtrogen source and level on gram yield (q/ha) and straw

yield (g/ha) of wheat -
Treatment Grain yield {g/ha) Straw yield (g/ha)
1996-97 1997-98 1996-97 1997-98
Planting method : - ‘

Transplanting 23.94 22.25 35.86 33.46
Broadcasting 2425 22.44 36.12° 33.74
Direct seeding . _ 2418 2225 35.75 33.46

LSD (P = 0.05) NS NS NS NS
Nitrogen source : : .

PU ' 2469 22.71 36.92 34.13

USG 24.37 22.92 36.25 34.43
LSD (P =0. 05) NS NS - NS NS
Nztrogen level (. kg/ha)

0* 22.50 - 20.31 34.23 31.64
60 - 2370 21.83 - 3535 32.78
120 ‘ , 25.36 23.80 36.81 3478

LSD(P=005) = - NS NS NS NS

*Control vs treatment sxgmf cant PU pnlled urea; USG, urea supergranules

nitrogen uptake in grain and straw over PU.
" The results confirm those of Shukla and
Sharma (1994). Nitrogen at 120 kg/ha
increased the nitrogen uptake by 41.9 and

34.8% over 60 kg/ha in grain and straw

respectively. Higher uptake of N might be
due to better established roots, better plant

growth and yield under increased N level.

“Residual effect on wheat

The grain yield of wheat was not
affected si ignificantly by various planting
methods of rice crop, through it ranged

- from 22.25 to 24.25 ‘g/ha. The USG and PU’

applied to preceding rice crop were equally
effective for ears/m?, grains/ear, test weight

and grain yield (Table 3). Planting: methods, -
sources and levels. of nitrogen applied to

tice did not affect the yield and yield

attributes of succeeding wheat crop.
It may be concluded that higher grain
yield of rice can be achieved under

transplanting method with 120 kg/ha

preferably through USG. Source and levels
of nitrogen applied to rice did not show any
residual effect on succeeding wheat crop.
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