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Effect of ‘Management of Nitrogen Fertilisation on Rice Under
| Moderate Levels

D. R. THIRUNAVUKKARASUY, K, K. SUBBIAH® and 1. R. SRINIVASAN?

Two years data on grain yield reveaied non-significant diiferences in the first year

due 10 slow-reloase sources of N at a moderate dose ef 50 ky N/ha for rice R 20,

Inthe

second year however. IBDU was able 10 record the highest grain yield of 5040 kgf/ha. The
split application of N 3t 25 kgfha at tillering and another 25 kg/ha at panicle initiation
stage and pre-plant application of SCU a1 50 kg Nfha gave similor grain yield during

second year.

‘No significant difference in the panicle number per unit area. numberof (illed spile-
lets, panicie weight and 1000 grain welght duo to sources and time of applicotion of N

during first yoar,

Nitrogen management occupies a
dominant place in the case of high
vielding dwarf rice varieties. In order 10
increase the efficiency of applied nitro-
gen, the proper time of "its application

synchronising with the physiological

growth stages of rice has been the sub-
ject of study in recent years. According
to ten Have (1971) early nitrogen appli-
* cation promotes tillering, while late
application does not increase tillering.
The increase in grain vield is mainly by
producing heavier panicles The head-
ing time, plant height at harvest, 1000
grain weight and spikelet sterifity main-
ly depend on the level of nitrogen and are
not much affected by the time of appli-
cation, unless high doses of nitrogen
given at a late stage of growth. The
late and high nitrogen application at
panicle initiation, but especially at the
booting stage, increase the protein
content of the grain,

1-2:

Adequate nitrogen during vegeta-
tive phase of growth encourage tillering,
number of panicle [ plant, increased
filled grains and finally the vyield
(Thenababu, 1972; Verma, 1973; Anon.,
1973; Modgal, 1974).

More recent nitrogen management
practice is the use of siow release fer-
tilisers, the solubility of which are
by the use of coating material. The
method increases the efficiency of
nitrogen reducing the losses to a very
great extent. The studies so far made
although are meagre indicate the super-
jority of the same. However, their sffi-
ciency, with reference to the moderate
levels of N as well as the application of
N atdifferent times, needs to be investi-
gated in detail.

MATERIALS AND METHODS

With the object of finding out the
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efliciency ol slow-reloase nitrogen fer-
tilisers, as compared to straigin fertilis-
ers applied in splits trials were con-
ducted during 1973 and 1974 FKharif
season at Tamil Nadu Agricultural Uni-
versity, Coimbatore. The trail was laid
out with variety IR, 20, in randomised
replicated block design. There were 15
treatments in the first year as per Table
and one more treatment viz. 50 kg of
Isobutylene diurea was added in 1974
season. The details of treatments are
furnished in Table I.

RESULTS AND DISCUSSION

The data on the influence of treat-

[Vol. 645 o, 12.:
ments on yield components and yield.
are presented in Table II.

Yiald components

Number of panicle: Regarding
the time of application the sameé was
found to affect significantly the - pro-
ductive panicle number. In the Ist -year
the highest number of panicle/m® was
observed in T14 i.e. 50 kg/N/ha applied
in three splits. This treatment was on par
with T.9, 7.8 T.6, T. 4 andT. 13
In the lind year the highest panicle
number of 353  was found inT10
i. e. nitrogen applied 1/2 N at tillering
and 1/2 N at panicle initiation, It was

TABLE I. The details of the treatment

Treat- Total N At plant- At till- At 7 days befoie At panicle
ment kgfha ing aring panicle initiation initiation
1 0 ] - - -

2 50 &0 - - -

3 50 50% - - -

4 50 504 -~ - -

5 50 50 £ " -

6 50 25+ - 25 -

7 50 = 50 == s

B 50 - - &0 —_—

] 50 - 25 25 -
10 50 - 25 - 25

11 50 25 25 - -

12 50 25 - 25 —

13 50 25 - 12.5 12.5
14 50 12.5 25 - 12.5
15 100 100 - - -

16 50 500 = - = -

¥ Sulphur coated urea (SCU)
(@ Neem oil cake -+ urea

+ Shellac ceated urea (LCU}
o [so butylane diuren ((BDU)
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onpar with single application at tillering
(T7), and two split applications at plant-
ing seven days before panicle initiation.
These results indicate that the panicles
can be increased by proper fertiliser
management especially under moderate
levels. This could be achieved toa
certain extent by late application of
fartilisers at tillering or at panicle initia-
tion stage. The amount of N absorbed
by plant at difierent stages also plays
an important role. Wada (1968) found
that the number of panicles and primary
rachis branches per unit area was
mainly affected by the amount of N
absorbed at the neck-node differentiat-
ion stage.

Regarding the differences between
straight and slow fertilisers, the same
was not found to be significant. The
purpose of split application is to make
the nutrient available at the proper time
in sufficient quantity, The same prin-
ciple is achieved by the slow release
fertilisers which makes the nutrients

available slowly and the nutrient is
available at important stages. This may
be the reason for the non significant
difference between these two in the
present study. Among the slow release
fertilisers also, there was very little
dilference as far as panicie production
was concerned.

Total number of filled spikelets
per panicle: In the | year in T10 re-
corded the highest number of spikelets
of 112 which was better than single
application.

In the Il year although the slow
release fertiliser viz. T3,T4,T6,T6, and
T16 recorded higher spikelets/panicle it
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‘days before panicle initiation
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was on par with the other split . appli-
cation, This indicated that both. split
application of nitrogen as well as the
use of slow release fertilisers ara equ-
ally etiective.

The general non significant results
between slow. and straight fertilisers
indicated that both are equally effective
in increasing the number of spikelets/
panicle. Regarding the split applicat-
ion, although the results were not
significant, the results arein favour of
split application existing upto seven
and at
panicle initiation, S

Panicle weight: In the Ist year
the highest panicle weight was seen in
T15i-e.100 kg N/ha. However, it was
on par with 50 kg N applied in 2 splits
e atT9 T11 and T13.

In the lind year T, i. e. Neem cake
coated urea recorded maximum panicle
weight of 281 gms. -However there
was no dilference within the various
slow release fertilizer. Further the pani-
cle weight recorded in T,, viz. 2.61gms
was also on par with that of slow
release fertiliser, Earlier results by
several authors (Place er s/, 1970;
Pillai et &/, 1972) had indicated the
benelicial effect of split application of
N especially at panicle initiation stage
in increasing the panicle weight. The
results of the present study. also con-
firm the same. |

1000 grain weight: None of the
treatments had any significant influence
on the weight of thousand grains.,

Grain vyield: In the first vyear,
the highest yield of 3481 kg/ha of grain
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~ was obtained in T10. (Nitrogen applied
- intwo splits at tillering and panicle ini-
tiation), It was on par with single
application of N either at planting or at
tillering.

This indicated that medium dose of
nitrogen as basal can be used efficient-
ly by the crop. If the basal N exceeds
50 kg Nfha, the extra N applied may
not be useful for crop growth and yield.
The extra nitrogen applied would have
' been leached out and incorporated in
the deeper layers which may not be
utilised by the standing rice crop

Slow-release fertilisers in clayaey
eoil has no advantage over ordinary
urea,

The economics of 50 kg N/ha a
medium level is also seen in comparison
- with 100kg N/ha as basal.

During the second year : Among
the treatments the time of application
with ordinary urea, it was seen that T,
was ranking first and it was on par
with all the treatments applied either
single or split application. This eviden-
tly supports the superiority of T10 as in
case of first season.

Among the slow-release Nitrogen
tertilisers, the additional treatment
IBDU 50 kg N,ha ranked first, and it
was also superior to ordinary urea and
other slow release fertiliser with equal
dose of N.

Urea at 100 kg N/ha was on par with
IBDU (50 kg N/ha) and was on par
with T10 and T2. This clearly indicates
that in the second season, unlike in the
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first ‘season has fared well probably
due to the favourable climatic condition
the added fertiliser nitrogen was well
utilised by the crop during the crop
growth.

In comparing the | and Il years |t
is seen that among the ordinary urea s
total 50 kg N/ha the treatment 10 (50
kg N/ha applied in equal two splits at
tillering and panicle initiation) has
favoured the crop with higher grain
yield and ranked first. This was also
on par with 50kg N/ha as basal. - This
is in agreement with findings of IRRI
Philippines (Anon., 1973). With regard
to slow-release nitrogen fertilisers SCU,
shellac coated urea, neem cake plus
ordinary urea are similar in efficacy as
ordinary urea, This is in confirmity
with the findirgs of Subbiah and
Morachan (1974). In case of IBDU the
efficacy of fertiliser is well seen in the
clayey soil. It isalso stated that IBDU
is mare suited to clayey soil whereas
SCU, shellac coated urea and neem
calke plus ordinary urea are not com-
parable toit, The findings of Japaness
worker support this view (Hamamota,
1966).

Under medium fertility of soil a
moderate leve| of 50 kg N/ha when app-
lied in two splits viz., at tillering and
panicle initiation stage will be able to
record economic yield.

Straw vyield

In both the seasons, the vyield was
significantly increased by the nitrogen
fertilisation. Therewas linear response
for N application in respect of straw
vield. As the N generally promotes the
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vegetative growth, there is increased
straw yield with increased N dose,
Many investigators showed positive in-
fluence of N on straw yield (Krishnama-
raji and Rao, 1969; and Sadayappan
1972). The results of the preseny
study is also in agreement with their
tindings.

Within the N management practices
it could be seen that the T10 recorded
the maximum straw yield of 3141 kg/ha
in the Ist year. While in the lind vear
T3 recorded 3288 kg/ha. However,
there was not much of ditference bet-
ween the various split applications as
well as the forms of nitrogen.

Permission accorded by the Tamil
Nadu Agricultural . University, for the
Publication of the thesis is gratefully
acknowledged,
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