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INTRODUCTION

Rice (Oryza sativa L.) is one of the most
important staple food crops and play vital role in the
national food grain supplyin the world and forms the
backbone for more than 50 per cent of the world’s
population and contributes to 42 per cent of total food
grains production as well as 45 per cent of the total cereal
production in the country.  Silicon is the second most
abundant element in the earth’s crust and rice is one of
the most effective silicon-accumulating plant. Rice
accumulatesupto 10 per cent of dry weight in the shoots,
roots and contributes to enhanced resistance to disease
and insects (Ishiguru, 2001). Silicon (Si) deposits in the
leaves, stems, and hulls in the form of amorphous silica
gel (SiO

2
nH

2
O) and soluble silicic acid (Si(OH)

4
. Although

silicon is the second largest element present in the soil it
is not available for plants due to its presence in the
amorphous form. Plants absorb silicon from the soil
solution in the form of monosilicic acid, also called
orthosilicic acid [H

4
SiO

4
] (Lewin and Reimann, 1969).

This molecule is highly unstable and readily becomes into
non available form i.e. polymeric silicic acid or forms
complex with other compounds to form metasilicates. For
the effect Si needs to be absorbed in the form of silicic
acid [Si(OH)

4
], where along with water, it follows the

transpiration stream to finally deposit as silica (Sangster
et al., 2001). Silicon nutrition in rice has problems like
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at different intervals and grain yield significantly increased under silicon solubilizer treatments compared to control.
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low soil solubility, so the silicon carrier molecule like
Imidazole is known to influence silicon uptake and
accumulation in crop plants.

MATERIALS AND METHODS

The present study was aimed at evaluating the
relative performance of eight rice genotypes for morpho-
logical, physiological and yield characters. These geno-
types were evaluated in a field experiment, laid out in
split plot design where silicon solubilizer treatments were
considered as main plots ((T

0
) Control, (T

1
) Silixol @ 0.2%

, (T
2
) silicon solubilizer Imidazole @ 0.05%) and rice geno-

types (DRRH 3(V
1
), PA 6129(V

2
),  PA 6201 (V

3
),

PA6444(V
4
), PHB 71 (V

5
), BPT 5204(V

6
), CO 39 (V

7
)

and HR 12 (V
8
)) as sub plots and replicated thrice in

kharif 2014 and 2015 at Indian Institute of Rice Research,
Hyderabad. Prophylactic measures were taken for pro-
tecting the crop from pest and diseases. During crop
growth period, the silicon solubilizers were sprayed at
tillering stage. Data on plant height (cm), tiller number,
total plant dry weight(g hill-1), leaf area (cm-2) were re-
corded at 20 days interval and grain yield was recorded
at harvest in both control and silicon solubilizer treatments.
The data was statistically analyzed as described by Panse
and Sukhatme (1985).
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RESULTS AND DISCUSSION

All the physiological characters viz., plant height,
number of tillers, leaf area, total plant dry matter and yield,
used for evaluating rice genotypes under silicon solubilizer
treatments and control conditions significantly varied
between silicon solubilizer treatments and genotypes at
different intervals (Table1). Plant height, tillers number
and total dry matter increased continuously from 20 Days
After Transplating (DAT) to 100 DAT, whereas leaf area
increased up to 80 DAT and then decreased at 100 DAT.
The rice genotypes differed in their response to silicon
solubilizer treatments and control in terms of physiological
and yield traits.

Among the genotypes, PHB 71(V
5
), PA6129 (V

2
)

and PA6201 (V
3
) recorded significantly higher plant height,

number of tillers, leaf area, dry matter and higher yield
under silicon solubilizer treatments as well as control. All
the above characters were lowest for the genotype
Co39(V

7
). Genotype HR 12(V

8
) maintained highest plant

height and dry matter accumulation but recorded lowest
yield.

At maturity, Imidazole showed highest plant
height by 9.06 per cent, 7.13 per cent; number of tillers
per hill by 31.97 per cent, 13.74 per cent; dry matter by
9.87 per cent, 16.13 per cent; leaf area by 23.53 per cent,
19.45 per cent  and grain yield by 15.37 per cent, 25.29
per cent over control and silixol. Imidazole

 
also increased

the plant height by 8.92 per cent, 6.44 per cent; number
of tillers per hill by 14.50 per cent, 8.92 per cent; dry
matter by 6.31 per cent, 8.26 per cent; leaf area by12.06
per cent, 8.96 per cent and grain yield by 4.53 per cent,
18.28 per cent over control during kharif 2014 and 2015,
respectively. Imidazole (T

2
) showed better performance

compared to silixol (T
1
) and control (T

0
) at all growth

stages in both saeasons.

Increasing plant height under silicon application
made leaves and stem more erect thus decreasing self-
shading and improving photosynthetic rate. Application of
silicon enhanced the total number of tillers per m2 in rice
significantly. These results are similar to the findings of
Fabricio et al. (2003); Mobasser et al. (2008) and Li et
al. (2012). The increase in number of tillers might be
attributed due to increased availability of phosphorus and
other beneficial effect of silicon on growth of rice. These
results are in confirmative with those reported by Sawant
et al. (1994).

Singh et al. (2005), Singh et al. (2007), Muriithi
et al. (2010) and Sudhakar et al. (2004)  reported increase
in growth and dry matter of paddy due to silicon application
through different organic and inorganic sources. The
maintenance of photosynthetic activity due to silicon
fertilization could be one of the reasons for increased dry
matter production in rice crop. Sarma et al., (2017)
reported the similar results of significant increased total
dry matter in all the genotypes by the application of silicon
solublizers. This could be achieved by enhancing the plant
physiological and agronomical efficiency of converting light
energy into biomass and partioning greater part of it to
grains.

Significant increase in leaf area with increase in
rate of silicon application was reported in rice by Ma
(2003).The application of silicon increased leaf area which
enhanced the photosynthetic rate and prevented
destruction of chlorophyll (Gerami et al., 2012), increased
source, sink strength and provided resistance against
diseases (Gu et al., 2011).

The improvement in grain yield might be due to
an enhanced growth, yield components and nutrient uptake
of rice with the addition of Si (Deren et al. 1994 and Pati
et al. 2016). It is attributed to advantage gained in grain
filling and grain weight because of better translocation of
photosynthates (Rani and Narayanan (1994) and Rani et
al., 1997). The supply of silica resulting in physical
environment leading to better aeration, root activity,
nutrient absorption and the consequent complementary
effect would have resulted in higher grain and straw yield
of rice. Plants become more resistant to fungal disease,
and raised the percentage of the filled spikelets and seed
yield by increase of cell wall thickness below the cuticle,
imparting mechanical resistance to the penetration of fungi,
and improvement of the leaf angle, making leaves more
erectand enhanced carbohydrate translocation from
vegetative part to grain or seeds (Sarma et al., 2017).

CONCLUSION

Among the silicon solubilizer treatments, imidazole
treatment (T

2
) showed best performance compared to

silixol treatment (T
1
) and among the genotypes PHB

71(V
5
), PA6129 (V

2
) and PA6201 (V

3
) were superior in

terms of growth and yield under both control and
treatments.
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