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Silixol Granules, Field experiment was conducted at Annamalai University Experimental

Rice, Farm, Annamalai Nagar, Tamil Nadu, India during Kharif 2014 to study the
Silicon uptake, effect of Silixol Granules on silicon uptake, stem borer and leaf folder
Stem borer incidence in rice. The treatments comprised of 100 % recommended dose of
and |eaf folder fertilizers (T1), T, + Calcium silicate @ 2 t ha™ (T,), T, + 120 kg Si ha'

through Fly Ash (T5), T, + Silixol Granules @12.5 kg ha*(T,), T, + Silixol
Granules @ 25.0 kg ha™ (Ts) and T, + Silixol Granules @ 37.5 kg ha* (Té).
The experiment was laid out in randomized block design with three
replications. Among the different treatment imposed, 100 % recommended
dose of fertilizers + Silixol Granules @ 37.5 kg ha™ recorded higher values
for silicon uptake by rice crop at tillering and flowering stages. The same
trestment significantly decreased the per cent incidence of rice stem borer and
leaf folder at tillering and flowering stages. Thus, it can be concluded that soil
application of Silixol Granules @ 37.5 kg ha'! dong with 100 %
recommended dose of fertilizers reduced the infestation of stem borer and | eaf
folder in rice by enhancing silicon content in plants.

I ntroduction

Rice (Oryza sativa (L.)) is one of the most country, in diverse ecologies spread over

important stable food crops in the world. In
Asia, more than two billion people are
getting 60-70 per cent of their energy
requirement from rice and its derived
products. In India, rice is cultivated round
the year in one or the other part of the
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44.6 m.ha with a production of 132 m.t of
rice with average productivity of 2.96 t ha*
(Yogendra et al., 2014). Among the rice
growing countries of the world, India has the
largest rice acreage and ranked second in
production  (Anonymous, 2006). The
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burgeoning population of our country may
stabilize around 1.4 and 1.6 billion by 2025
and 2050, requiring annually 380 and 450 m.t
of food grains respectively (Siddig, 2000;
Yadav et al., 2009). Rice yields are either
decelerating/stagnating/declining in  post
green revolution era manly due to
imbalance in fertilizer use, soil degradation,
type of cropping system practiced, lack of
suitable rice genotypes for low moisture
adaptability, pest and disease resistance
(Prakash, 2010). Among them insect pests
greatly affects the growth and yield of rice.

In India losses incurred by different insect
pests of rice are reported to the tune of
15,120 million rupees which in turn works
out to 18.60 per cent of total losses. The
current scenario of rice pests in the country
causes severe yield reduction which includes
brown plant hopper (BPH), Nilaparvata
lugens (Stal.); white backed plant hopper
(WBPH), Sogatella furcifera (Horvath);
green leafhopper (GLH), Nephotettix
virescens (Distant); stem borer, Scirpophaga
incertulas (Walker); |eaf folder
Cnaphalocrocis medinalis (Guenee) and gall
midge, Orseolia oryzae (Wood-Mason)
(Chandramani et al., 2010).Over reliance on
highly toxic, hazardous pesticides has
created higher magnitude of environmental
pollution leading to imbalance in naturd
ecosystem. Development of resistance in
insects becomes a maor problem due to
indiscriminate use of pesticides. Hence the
use of less toxic compounds of natural plant
origin, host resistance, bioagent, and
adoption of cultural practices and inclusion
of non rice crops in cropping system are
given priority as important components for
implementation of IPM programme. In the
absence of natural heritable resistanceinrice
varieties, resistance could be induced by
alternate strategies to suppress certain insect
pests. One such strategy is enrichment of
siliconin plants.
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Silicon (Si) is the second most abundant
element of the earth’s surface and plays a
significant role in imparting biotic, abiotic
stress resistance and enhancing crop
productivity (Savant et al., 1997; Korndorfer
and Lepsch, 2001; Jawahar and Vaiyapuri,
2010). Silicon plays a crucia in preventing
or minimizing lodging in cereal crops, a
matter of great importance in agricultura
productivity. Silicon is the only element
known that does not damage plants with
excess accumulation. It has been has been
demonstrated to be necessary for healthy
growth and stable production. Rice is a high
S accumulator plant and absorbs high
amount of silicon, an average of 150-300 Kg
of S per hectare (Yoshida, 1975). For this
reason, Si has been recognized as an
“agronomically essential element” in Japan
and silicate fertilizers have since then been
applied to paddy soils (Maet al., 2001). S
is required for the development of strong
leaves, stems and roots. The formation of a
thick silicated epidermal cell layer reduces
the susceptibility of rice plants to ‘insects’
viz., stem borers, plant hoppers and mite
pests etc., According to Ishizuka (1964), the
S content of rice varies with plant age.
Mature plants and older leaves have more Si
than that in younger plants and leaves. In
rice plants supply of Si aso changed the
total contents of carbohydrate, protein,
phenol and these changes varied dlightly
with the stage of the crop and plant part
(Ashoka Rani et al., 1997). Maxwell et al.
(1972) and Panda et al. (1977) found that
the infestations of rice stem borer were
markedly reduced by adding silicon to soil.
Tayabi and Azizi (1984) concluded that the
application of silica at 1t/ha reduced the
density of stem borer (Scirpophaga
incertulas). Subramanian and Gopal swamy
(1991) reported that addition of silicate
materials significantly reduced the incidence
of Cnaphalocrocis medinalis and Orseolia
oryzaeinrice at tillering stage.
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Although silicon is the second largest
element present in the soil but due to its
presence in the amorphous form, it is not
available for plants. Plants absorb silicon
from the soil solution in the form of
monosilicic acid, also called orthosilicic acid
[HsSIO4] (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.
Upper 20 cm of soil contains an average of
0.1 to 1.6 kg Si ha’ as monomeric silicic
acid. Unstable nature of this moleculeis not
in many products which are available in
market. Generally, the silicon is supplied as
calcium or potassium silicates as fertilizers.
However, their formulation contains the
silicon in the form, which is not readily
absorbed by plants. Privi Life Sciences,
India has stabilized the Ortho Silicic Acid
(OSA) through a patented technology. Now
they are commercializing the formulation
with a brand name “Slixol granules”.
Application of theses silixol granules along
with 100 % recommended dose of fertilizers
recorded higher values for growth (plant
height, number of tillers plant™, root length,
root volume, leaf area index and dry matter
production), yield attributing (number of
panicles m?, number of grains panicle™ and
test weight) characters and yield (grain and
straw) of rice (Jawahar et al., 2015). As far
as dsilixol granules concerned no work has
been reported on insect pests. Hence the
present experiment was conducted to study
effect of silixol granules on silicon uptake,
stem borer and leaf folder incidencein rice.

Materialsand Methods
Experimental site and soil
The experiment was performed on a wetland

field of Annamalai University Experimental
Farm, (11° 24' N and 79° 44' E with an
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dtitude of + 57 m. msl.), Annamalal
Nagar, Tamil Nadu, India during Kharif
2014.The soil of the experimental field is
low in available N, medium in available P,
high in available K and medium in available
S and the soil is clay loam in texture with
the pH of 7.6.

Season, crop and variety

Season Crop Variety

Kharif,2014 Rice ADT - 43

Treatment details

The treatments comprised of 100 %
Recommended dose of fertilizers (RDF)
(T1), T1 + Calcium silicate @ 2 t ha™ (T2),
T1+ 120 kg Si ha’ through Fly Ash (Ts), Tz
+ Silixol Granules @12.5 kg ha™(T4), Ty +
Silixol Granules @ 25.0 kg ha™ (Ts) and T
+ Silixol Granules @ 37.5 kg ha* (Te). The
experiment was laid out in randomized
block design with three replications. The
Silixol Granules were obtained from Privi
Life Sciences Pvt. Ltd. Navi Mumbai, India.
—400709.

Fertilizer application

The rice crop was fertilized with 120:38:38
kg of N, P205 and K20 ha-1 in the form of
urea (46% N), DAP (18% N and 46% P205)
and muriate of potash (60% K20O). The
entire dose of P205, K20 and half of the
dose of N was applied as basa. The
remaining half of N was top dressed in two
equal splits at active tillering and panicle
primordial initiation stage. The amount of
applied K was adjusted according to the
nutrients content of fly ash.

Silixol granules application

Half of the dose of Silixol granule was
applied as basal. The remaining half was top
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dressed in two equal splits at active tillering
and panicle primordial initiation stage.

Plant protection

A recommended dose of pesticides were
sprayed for al the treatments at 20 and 40
days after planting.

M easurements
Silicon uptake

The plant samples used for dry matter
estimation were ground into fine powder and
used for uptake of silicon at various stages
of crop growth with procedure outlined by
Jackson (1973)

Biometric observation on insect pest

Assessment of rice stem borer per cent
incidence

Counts were taken on number of dead
heart/white ears and total number of
tillers/panicle from 10 randomly selected
hills. The percent incidence (dead
heart/white ears) was calculated as follows

Number of dead heart/white ears
Per cent incidence = —X 100
Total number of tillers/panicle

Assessment of rice leaf folder per cent
incidence

The damaged leaves and total leaves from
10 randomly selected hills were observed in
each plot. The percentage of leaf damage
was calculated as follows

Number of damaged leaves
Per cent incidence = X 100
Tota number of leaves
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Statistical analysis

The data on various characters studied
during the investigation were statisticaly
anayzed as suggested by Gomez and
Gomez (1994) and wherever the treatment
differences were found significant (F test),
critical differences were worked out at five
per cent probability level and the values were
furnished. Treatment differences which were
not significant are denoted as “NS”.

Result and Discussion
Silicon uptake

Application of silixol granules significantly
influenced the uptake of silicon by rice crop
(Table 1). Among the different treatments
tried, combined application of 100 %
recommended dose of fertilizers + Silixol
Granules @ 37.5 kg ha' (Te) significantly
increased the silicon uptake of 39.25 and
67.50 kg ha' a tillering and flowering
stages, respectively. This was followed by
Ts (100 % recommended dose of fertilizers
+Silixol Granules @ 25.0 kg ha') which
was on par with T4 (100 % recommended
dose of fertilizers + Silixol Granules @
12.50 kg hal). Increase in silicon uptake
could be due to increase in root growth and
enhanced bio availability orthosilicic acid in
Silixol granules. This finding is in
agreement with the reports of Kalyan Singh
et al. (2006) and Jawahar and Vaiyapuri
(2013).

Stem borer and leaf folder

Silixol granule application greatly affected
the stem borer and leaf folder per cent
incidence in rice crop. Application of silicon
nutrition significantly decreased the per cent
incidence of dead heart and white ears at
tillering and flowering stages (Fig.1).
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Table.1 Effect of silixol granules on silicon uptake (kg ha*) of rice

Treatments Silicon Uptake (kg ha?)
Tillering | Flowering
T,— Control (Recommended dose of fertilizers) 24.93 50.92
T,— T, + Calciumsilicate @ 2t ha™ 30.36 54.79
Ts— T1+ 120 kg Si ha through Fly ash 31.34 55.81
T,— T1+ Silixol Granules @ 12.5 kg ha™* 34.70 62.06
Ts— T1+ Silixol Granules @ 25 kg ha™ 36.28 65.19
Te— T1+ Silixol Granules @ 37.5 kg ha™ 39.25 67.50
CD(P=0.05) 2.45 1.74

Fig.1 Effect of silixol granules on stem borer per cent incidence inrice
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Fig.2 Effect of silixol granules on leaf folder per cent incidencein rice
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The least incidence was observed under the
plots receiving 100 % recommended dose of
fertilizers + silixol granules @ 37.5 kg ha
Y(Te). This was 52.54 and 51.35 per cent
decreased over 100 % recommended dose of
fertilizers at tillering and flowering stages
which was closely followed by Ts (100 %
recommended dose of fertilizers + silixol
granules @ 25.0 kg ha™). It was on par with
T4 (100 % recommended dose of fertilizers
+Silixol Granules @ 12.50 kg ha™).

The data in respect of different treatments
against the incidence of rice leaf folder is
givenin Fig.2. The minimum leaf damage at
tillering and flowering was observed in
treatment T6 (100 % recommended dose of
fertilizers + Silixol Granules @ 37.5 kg ha-
1), which was 57.89 and 61.29 per cent
decreased over 100 % recommended dose of
fertilizers at tillering and flowering stages,
respectively. This was followed by T5 (100
% recommended dose of fertilizers +Silixol
Granules @ 25.0 kg ha-1). The higher stem
borer and leaf folder per cent incidence was
noticed at 100 % recommended dose of
fertilizers (T1). The beneficia effect of
silica granules against rice stem borer and
leaf folder could be attributed due to rice
plant absorbs Si by the roots in the form of
ortho silicic acid (H4SiO4) along with water
and translocated to the shoots, due to loss of
water through transpiration, silicic acid is
concentrated and polymerized to silica
(S02) and finally deposited on the
epidermal layer (Yoshida 1975). Hence it
serves as a physical barrier against stem
borer and leaf folder (Panda et al.1977). As
the plant grew older, slica content
proportionately increased in plants as
observed by Ishizuka (1964). The treatment
100 % recommended dose of fertilizers +
Silixol Granules @ 37.5 kg ha-1 recorded
significantly higher silica content at tillering
and flowering stages as compared to other
treatments which caused death of stem borer
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and leaf folder due to breakdown of
mandibles and main feeding organs which
resulted in functionless mandibles so that the
insects like leaf folder, and stem borer of
paddy die without food. This is in
consonance  with  the findings  of
Chandramani et a. (2010).

Hence it can be concluded that the conjoint
application of silixol granules @ 37.5 kg ha
1 dong with 100 % recommended dose of
fertilizers reduced the infestation of stem
borer and leaf folder in rice. Further, silixol
granules can be a suitable alternate to
synthetic pesticide for controlling rice pest
without disrupting agro-ecosystem.
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