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The field experiment was conducted at Agronomy Research Farm of SKUAST-K
during Kharif season 2014 and 2015. Three N levels (N;: 120, N,: 150, N3: 180
kg/ha) and four Si applications (Sio: Control, Si;: 5%, Si,: 10% and Si3:15%) were
applied to the rice crop. Number of tillers m? and relative growth rate were
significantly highest with 180kgN ha™® from 30-45DAT but from 60DAT upto
harvest, these growth parameters were significantly highest with 120kgN ha™.
However, number of tillers m? and relative growth rate were significantly highest
with 15%Si. Nitrogen as well as silicon applications could not make any
significant difference on their respective content of grain and straw. 120kgN ha™
and 15%Si resulted in significantly highest nitrogen and silicon uptake by crop,
respectively. The treatment combination with 120kgN ha™ and 15% Si proved to
be the best as it produced highest grain yield during both the years.

Introduction

Rice (Oryza sativa L.) belonging to family
Graminae and sub family Poacea is a staple
food for more than half of the world’s
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). In India, it is

grown on an area of about 43.4 million
hectare with the production of 157.2 million
tonnes and productivity of 3.6 tonnes per
hectare (FAO, 2014).

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).

2189


https://doi.org/10.20546/ijcmas.2020.904.262

Int.J.Curr.Microbiol. App.Sci (2020) 9(4): 2189-2195

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). Rice plants require nitrogen during the
vegetative phase to promote and tillering,
which determines the potential number of
panicles (Mae, 1997). The presence of
nitrogen in excess promotes development of
the above ground organs with abundant dark
green (high chlorophyll) tissues of soft
consistency and relatively poor root growth.
Silicon is usually considered as one of the
most important beneficial an element for rice
production as rice requires large amounts of
silica for its growth. It is estimated that nearly
20 kg of silica is removed from the soil by
rice plants for production of 100 kg brown
rice (Dobermann and Fairhurst, 1997).

Silicon helps plants to overcome multiple
stresses including biotic stresses such as
insect-pests and diseases like blast, brown
spot and sheath blight and also abiotic stresses
such as metal toxicity, salinity, drought and
temperature (Ma, 2004 and Liang et al.,
2007). Rice is considered to be a silicon
accumulator plant and tends to actively
accumulate Si to tissue concentrations of 5%
or higher. Keeping in view the above facts,
the present study was designed to study the
impact of nitrogen and silicon on growth and
to study the interaction effect of nitrogen and
silicon on grain yield. To the best of our
knowledge, it is the first study regarding the
effect of silicon on growth and grain yield of
transplanted rice in Kashmir.

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 two factorial experiments were
based on completely randomised block design
with four replications. The factors included
three N levels (N;: 120, Ny 150, Njs: 180
kg/ha) and four Si applications (Sio: Control,
Si;: 5%, Siy: 10% and Si3:15%) and the
treatment combinations were N;Sip, N;Siy,
leiz, leig, stio, stil, stiz, NzSig,
N3Sio, N3Si1, N3Si2 and N3Si3.

Number of tillers was counted at 15 days
interval after transplanting till harvest from
one metre marked row of each plot and
expressed as tillers m™

Relative growth rate was recorded at 15 days
interval after transplanting till harvest using
the formula,

RGR = Loge W,-LogeW,/t,-1;

Where W; and W, are dry matter at times t;
and t, respectively

Grain yield

After two days of sun drying of bundles, each
net plot was separately threshed. Grain yield
of each plot was recorded separately as kg
plot™ and then converted into q ha™Nitrogen
content was estimated by modified Kjeldhal
method (Jackson, 1973) after digesting 0.59
of plant sample (grain and straw) with 10 ml
concentrated sulphuric acid and digestion
mixture, content was expressed in per cent.
Silicon content was estimated by vanado-
molybdo phosphoric yellow method using
spectrophotometer after digestion of the
samples and expressed in per cent. Nitrogen
and silicon uptake was calculated by
multiplying grain and straw yield with
respective percentages of nitrogen and silicon
content and expressed in kgha™.
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Results and Discussion
Tiller count

Different nitrogen levels induce significant
variation in tillers m (Fig. 1). Tiller number
increased rapidly from 15DAT to 45DAT,
thereafter decreased gradually upto harvest
with respect to both factors viz. nitrogen
levels and silicon applications during both the
years. Significantly highest numbers of tillers
m-2 from 30DAT upto 45DAT were recorded
with 180kgN ha™. This could be attributed to
the fact that higher dose of nitrogen being
constituent of enzymes and protein enhanced
cell expansion and various metabolic
processes. Similar findings reported by
Lawlor (2002) and Arnold et al., (2006).
From 60DAT upto harvest, significantly
highest numbers of tillers m-2 were recorded
with 120kgN ha™ during both years. It is
because of reduction of tiller number per plant
at later growth stages might be due to tiller
mortality and competition was more for
growth resources. These results are in
agreement with those obtained by Mesquita
and Pinto (2000) and Pathan et al., (2010).
Among silicon applications, significantly
highest tiller counts from 45DAT upto harvest
were recorded with 15%Si during both years.
It might be due to silicon helps in increase the
erectness of leaves, reduces leaf shading,
increases light interception thereby increasing
photosynthetic capacity which may result in
increased tiller number. Fallah (2000)
concluded, by increasing the amount of
silicon in nutrient solution feeding, the
tillering of rice has increased.

Relative growth rate

The relative growth rate was significantly
affected by different nitrogen and silicon
applications (Fig. 2). From 30DAT up to
45DAT, relative growth rate  were
significantly highest with 180kgN ha™ during
both the years. It might be due to the reason

that higher dry weight was obtained with this
treatment only. However, from 60DAT up to
harvest, relative growth rate was significantly
highest with 120kgN ha® during both the
years. Among silicon applications, 15% Si
resulted in significantly higher relative growth
rate during both the years. It is because the
silicon nutrition increases the antioxidant
production and reduces the generation of
reactive oxygen species which in turn reduces
the photo oxidative damage and maintains the
integrity of chloroplast membrane which
caused more dry weight results in higher
relative growth rate.

Interaction effect on grain yield

The interaction effect between nitrogen levels
and silicon applications was significant (Table
1 and 2). Lowest grain yield was achieved in
treatment combination N3Si; (180kgN ha™
and no Si) and was estimated to be 64.17
q ha® and 64.83q ha™ during 2014 and 2015,
respectively. Significantly higher grain yield
(80.05q ha™ and 80.62q ha™) was recorded in
treatment combination 120kgN ha® and
15%Si but remained at par with 150kgN ha™
and 15%Si (78.76q ha® and 79.53q ha)
during 2014 and 2015. It might be due to the
reason that decreases in nitrogen dose and
increase in Si application, number of blank
spikelets per panicle was decreased, hence
increased grain yield. These results are in
close confirmity with Rajamani et al., (2013).

Nitrogen and silicon content

Thet nitrogen levels and silicon applications
could not make any significant difference in
nutrient content of grain and straw during
both the years (Table 3). It is attributed to the
fact that uptake of nutrients is accompanied
by increase in growth (biomass production) of
plant. Thus, increased absorption of nutrients
well Dbuffered by increased dry matter
production failed to show any significant
change in nutrient content of grain and straw.
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This is in agreement with the findings of
Alfoldi et al., (1994).

Nitrogen and silicon uptake

Nitrogen and silicon uptake was significantly
affected Dby their respective applications
(Table 4). 120kgN ha™ recorded significantly
highest nitrogen uptake of grain (81.55kgN
ha® and 82.55kgN ha™) and straw (44.77kg
ha™ and 45.52kg ha™) during 2014 and 2015.
This may be associated with maximum grain
and straw yield. Fageria et al., (2003); Fageria
et al., (2009) and Shinano et al., (1995)
obtained the same results.

Data further revealed that among different
silicon  applications,  15%Si  recorded

significantly highest silicon uptake of grain
(82.46kg ha™ and 83.40kg ha™) and straw
uptake (45.22kg ha™* and 45.75kg ha™) during
both the years. This might be due to increase
in root and shoot growth and enhanced silicon
availability with higher rate of silicon
application. These findings are in agreement
with the reports of Singh et al., (2006).

The two year study revealed that silicon
applications can significantly regulate plant
growth, and vyield if applied at proper time
with optimum concentration. As far as
fertilization of rice crop is concerned-
application of nitrogen fertilizer is an
important practice for increasing rice yield.

Fig.1 Impact of nitrogen and silicon on tiller count ( m™) of transplanted rice
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Table.1 Interaction of nitrogen and silicon on grain yield of transplanted rice of year 2014

Year 2014
Treatments Silicon applications (%)
Nitrogen levels (kg ha™) = Control (Sig) ' 5 (Siy) 10 (Siy,) 15 (Si3)
120 (Ny) 70.15 75.23 76.89 80.05
150 (N2) 66.17 73.95 75.33 78.76
180 (N3) 64.17 69.08 70.28 70.42
SEmz+ 0.61
CD(P<0.05) 1.85

Table.2 Interaction of nitrogen and silicon on grain yield of transplanted rice of year 2015

Year 2015
Treatments Silicon applications (%)
Nitrogen levels (kg ha™) = Control (Sio) 5 (Siy) 10 (Siy) 15 (Sig)
120 (Ny) 71.01 76.19 77.72 80.62
150 (Np) 67.13 75.01 76.39 79.53
180 (N3) 64.83 69.81 71.04 71.18
SEmz+ 0.67
CD(P<0.05) 2.01

Fig.2 Impact of nitrogen and silicon on relative growth rate (g g™ day™) of transplanted rice
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Table.3 Impact of nitrogen and silicon on nitrogen and silicon content of transplanted rice

Years 2014 2015 2014 2015 2014 2015 2014 2015
Nitrogen content(%o) Silicon content(%o)
Treatments Grain Straw Grain Straw
Nitrogen levels (kg ha™)
120 (N;) 1.078 1.080 0478 0480 @ 2.58 2.59 3.69 3.70
150 (Ny) 1.077 1.079 0477 0479 256 2.58 3.67 3.68
180 (Ns) 1.075 1.078 0475 0477 252 2.56 3.65 3.68
SEmz 0.0009 0.003  0.0008 0.0009 0.01 0.02 0.01 0.02
CD(p<0.05) NS NS NS NS NS NS NS NS

Silicon applications (%)
Control (Sip)  1.075 1.077 0475 0477 253 2.54 3.63 3.66

5 (Siy) 1.075 1.079 0.477 0479 254 2.57 3.66 3.68
10 (Siy) 1.078 1.080 0.477 0.479  2.55 2.59 3.68 3.70
15 (Sis) 1.079 1.081 0.478 0.480 2.59 2.63 3.69 3.72
SEmz+ 0.001 0.003 0.001 0.001 | 0.01 0.03 0.02 0.02
CD(p<0.05) NS NS NS NS NS NS NS NS

Table.4 Impact of nitrogen and silicon on nitrogen and silicon uptake of transplanted rice

Years 2014 2015 2014 2015 2014 2015 2014 2015
Treatments Nitrogen uptake (kg ha™) Silicon uptake (kg ha™)
Grain Straw Grain Straw
Nitrogen levels (kg ha™)
120 (Ny) 81.55 82.55 44,77 4552 | 19557 |198.89 | 345.13 | 351.11
150 (N2) 79.24 80.46 43.60 44,19 188.77 191.35 335.24  339.87
180 (N3) 73.65 74.69 41.76 4242 | 172.65 |177.83 | 320.24 | 327.42
SEmz 0.51 0.54 0.24 0.25 1.56 2.57 2.44 3.15

CD(p<0.05)  1.49 1.60 0.71 0.73 4.58 7.54 7.18 9.24
Silicon applications (%o)
Control (Sig)  71.90 | 7294 | 40.28 4135 | 169.19 17248 307.94 | 317.40

5 (Siy) 7829 7951 4378 4428 185.00 189.68 335.70 340.38
10 (Siy) 79.94 8109 4423 4478 | 189.74 19448 340.50 @ 343.65
15 (Sis) 8246 8340 4522 4575 198.74 203.36 349.00 354.35
SEmz 0.59 0.63 0.27 0.28 1.80 2.97 2.82 3.64

CD(p=<0.05) 1.73 1.84 0.81 0.84 5.29 8.71 8.29 10.67
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