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Abstract
The field experiment entitled “Effect of nitrogen and silicon on growth and yield attributes of
transplanted rice (Oryza Sativa L.) Under Kashmir conditions was conducted at Agronomy Research
Farm of Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir during Kharif
season 2014 and 2015. The soil of the experiment was silty clay loam in texture, neutral in reaction with
medium available nitrogen (442.88kg ha-1), phosphorus (9.3kg ha-1), potassium (221.60kg ha-1) and low
available silicon (280.23kg ha-1). The experiment was laid out in Factorial Randomized Completely
Block Design assigning combinations of three nitrogen levels (N1: 120, N2: 150, N3: 180 kg/ha) and four
silicon applications (Si0: Control, Si1: 5%, Si2: 10% and Si3:15%) with four replications. The results
revealed plant height was significantly highest with 180kgN ha-1 from 30DAT upto at harvest. Among
silicon applications, plant height was significantly highest with 15%Si compared to rest of treatments
during both the years. However, leaf area index were significantly highest with 180kgN ha-1 from 3045DAT but from 60DAT upto harvest, leaf area index were significantly highest with 120kgN ha -1.With
regard to the effect of silicon applications, leaf area index was significantly highest with 15%Si during
both the years. The yield attributes viz. panicle length, spikelets panicle-1 and grains panicle-1 were
significantly higher with 120kgN ha-1 while same yield attributes were significantly highest with 15%Si
during both the years. Different nitrogen levels and silicon applications failed to influence the 1000-grain
weight significantly.
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Introduction
Rice (Oryza sativa L.) is a staple food for more than half of the worlds population. Globally it
is grown on an acreage of 158 million hectares with total production of 700 million tonnes and
productivity 4.43 ton per hectare (FAO, 2014) [3]. In Jammu and Kashmir rice is grown on an
area of 261.66 hectares with a production of 5456 quintals and productivity of 20.95 quintals
per hectares (DES, 2012-2013). Application of nitrogen fertilizer is an important practice for
increasing rice yield. It is essential to the rice plant, with about 75 per cent of leaf nitrogen
associated with chloroplasts, which are physiologically important in dry matter production
(Dalling, 1995) [1]. Rice plants require nitrogen during the vegetative phase to promote
tillering, which determines the potential number of panicles. (Mae, 1997) [13]. Nitrogen
contributes to spikelet production during the early panicle formation stage and contributes to
sink size by decreasing the number of generated spikelets and increasing full size during the
late panicle formation stage. Rice is considered to be a silicon accumulator plant and tends to
actively accumulate Si to tissue concentrations of 5% or higher. Recently Si has been regarded
as quasi-essential element for the growth of higher plants (Epstein, 2002) [4]. Reduced amount
of silicon in plant produces necrosis, disturbance in leaf photosynthetic efficiency, growth
retardation and reduces grain yield in cereals especially rice (Shashidhar et al., 2008) [19].
Keeping in view the above facts, the present study was designed with the objective to study the
effect of nitrogen and silicon on growth and yield attributes of transplanted rice.
Materials and Methods
The field experiment was carried out at Research Farm of Sher-e-Kashmir University of
Agricultural Sciences and Technology of Kashmir, Shalimar during Kharif season, 2014 and
2015. The soil of the experiment was silty clay loam in texture, neutral in reaction with
medium available nitrogen, phosphorus, potassium and low available silicon. The factorial
experiment (two factors) based on randomised complete block design with four replications
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was laid out. The factors included three N levels (N 1: 120, N2:
150, N3: 180 kg/ha) and four Si applications (Si0: Control, Si1:
5%, Si2: 10% and Si3:15%) and the treatment combinations
were N1Si0, N1Si1, N1Si2, N1Si3, N2Si0, N2Si1, N2Si2, N2Si3,
N3Si0, N3Si1, N3Si2 and N3Si3.The plant height was measured
from ground level to the apex of last fully opened leaf during
vegetative period and upto the tip of the panicle after
flowering. It was averaged and expressed in centimetres. The
leaf area index was recorded at 15 days interval after
transplanting using canopy analyser Accupan L-80.
Leaf area index

Total leaf area
Ground area

Panicle length of ten randomly selected panicles from each
plot was measured from neck node to the tip of panicle and
then averaged and expressed in cm. Number of spikelets and
grains of 10 randomly selected panicles from each plot were
counted and then averaged as spikelets panicle-1 and grains
panicle-1. Samples of grain collected separately at the time of
threshing from each plot were dried properly. 1000-grains
from each of these samples were taken and their weights were
recorded and expressed in grams.
Result and Discussion
Plant height is the primary growth determining character. The
plant height as affected by different treatments is presented in
fig 1. At 15DAT, non-significant difference was recorded
with respect to nitrogen levels viz.120kgN ha-1,150kgN ha-1
and 180kg N ha-1 during 2014 and 2015. But from 30DAT
upto harvest, significantly taller plants were observed with
180kgN ha-1 followed by 150kgN ha-1. This could be
attributed to the fact that nitrogen induced maximum
vegetative growth at higher doses. These findings are in
conformity with the results obtained by Mallick (1992) [14] and
Roy et al. (2004) [17]. Significantly lowest plant height was
observed with 120kgN ha-1 during both the years. Silicon
treatments couldn’t affect the plant height upto 30DAT.
Significantly highest plant height was recorded with 15%Si
followed by 10%Si which remained statistically at par with
5%Si from 45DAT upto harvest. This may be attributed to the
fact that silicon helps in increase the erectness of leaves
thereby increasing photosynthetic capacity which results in
higher plant height. Similar findings were reported by Fallah
(2012) [6]. Significantly lowest plant height was observed with
control from 45DAT upto at harvest during both the years.
Leaf area index is an important parameter which influences
the growth and yield of a crop and is mainly responsible for
photosynthetic activity of the plant. Data presented in fig. 2
indicated that leaf area index increased gradually from
15DAT upto 60DAT followed by a sharp decline upto harvest
during both the consecutive years. Among nitrogen levels,

non-significant difference was observed at 15DAT with
respect to all nitrogen levels. At 30DAT to 45DAT,
significantly highest leaf area index was recorded with
180kgN ha-1 followed by 150kgN ha-1. This might be due to
more vegetative growth in higher level of nitrogen and the
increasing trend of leaf area index at higher nitrogen levels
can be attributed to the positive effect of nitrogen on both leaf
development and leaf area duration. Our findings are in
conformity with Fageria (2007) [7] and Fageria and Baligar
(2005) [8]. From 60DAT upto harvest, leaf area index was
significantly highest with 120kgN ha-1 during both the years.
It might be due to the more number of tillers. Lowest leaf area
index was observed with 120kgN ha-1.The data further
revealed that among silicon applications, non-significant
difference was observed at 15DAT and 30DAT during both
years. At 45DAT upto harvest, 15%Si caused highly
significant improvement in leaf area index followed by 10%Si
which remained at par with 5%Si.This could be ascribed to
the fact that silicon increased number of tillers which
ultimately results in higher leaf area index. Dobermann and
Fairhurst (1997) [3] also mentioned positive effect of silicon on
rice plant growth. Yield attributes viz., panicle length,
spikelets per panicle and grains per panicle were significantly
affected by nitrogen and silicon treatments (Table 1). The
treatment with 120kgN ha-1 created significant variation in
these yield attributes, 120kgN ha-1 proved significantly
superior than other two nitrogen levels viz. 150kgN ha-1 and
180kgN ha-1 during both the years. It might be due to the
optimum availability of nitrogen, resulting in more synthesis
of photosynthesis and a positive source to sink relationship
(Zaheen et al. 2006 and Islam et al. 2008) [20, 10]. Yield
attributes thereafter tend to decrease with further increasing
the fertilizer levels. Fertilizer application with optimum
quantity had profound effect to increase the yield attributing
characters which ultimately reflected on grain yield. These
findings are in agreement with Sardar et al. (1988) [18] and
Mandal et al. (1986) [15]. Among silicon applications, panicle
length, spikelets per panicle and grains per panicle were
significantly highest with 15%Si followed by 10%Si but it
remained at par with 5%Si. This could be ascribed to the fact
that silicon might have improved the photosynthetic activity
which enables rice plant to accumulate sufficient
photosynthates which increased dry matter production and
these together with efficient translocation resulted in more
number of these yield attributing characters. Similar results
were also obtained by Kim et al. 2012 [11]. Different nitrogen
levels and silicon applications failed to influence the 1000grain weight significantly during both the years (Table 1).
Similar findings were confirmed by Korshida et al. (2011) [12].
Mobasser et al. (2008) [16] reported that silicon application
does not affect the 1000-grain weight in rice.
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Fig 1: Impact of nitrogen and silicon on plant height of transplanted rice
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Fig 2: Impact of nitrogen and silicon on leaf area index of transplanted rice
Table 1: Impact of nitrogen and silicon on yield attributes of transplanted rice
Years
Treatments

2014
2015
Panicle length (cm)

120 (N1)
150 (N2)
180 (N3)
SEm±
CD(p≤0.05)

23.68
23.53
23.36
0.04
0.14

23.78
23.59
23.40
0.06
0.19

Control (Si0)
5 (Si1)
10 (Si2)
15 (Si3)
SEm±
CD(p≤0.05)

23.22
23.48
23.61
23.80
0.05
0.16

23.29
23.53
23.65
23.89
0.07
0.22

2014
2015
2014
2015
No. of spikelets panicle-1
No. of grains panicle-1
Nitrogen levels (kg ha-1)
109.87
113.70
80.52
84.22
105.21
108.05
78.52
81.48
100.04
102.30
76.35
79.16
1.44
1.41
0.55
0.53
4.23
4.15
1.62
1.57
Silicon applications (%)
97.84
98.37
74.53
77.40
104.47
107.29
78.79
81.71
106.37
110.05
79.04
82.35
111.48
116.35
81.49
85.02
1.66
1.63
0.63
0.61
4.89
4.79
1.87
1.81

Conclusion
The two year study indicated that application of nitrogen
fertilizer and silicon can significantly regulate plant growth
and yield attributes if applied at proper time. It can be
suggested that the treatment combination with 120kg N ha -1
and 15%Si was found to be the best as it resulted in higher
grain yield attributes of rice during both the years.
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