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Abstract
Silica performs like a super growth supplement advised for use throughout the lifecycle of plant. Silica creates strong cell wall

which leads to stronger and bigger branches and stem. This uptakes and transport more water, nutrients and plant secretions
throughout the plant body, facilitating faster growth rate and stronger plant. This also helps the plant bear the load of the fruits at

later stage. Silica enables enhanced metabolic function, showing higher concentration of chlorophyll in leafy tissues. It also enables
better use of CO2 and higher rate of photosynthesis. Silica accelerates synthesis of protein and starch, increasing brix level in plants.

Silica activates at least 60 different enzymes involved in plant growth. In the present investigation, Silica nano-composites were

prepared by the use of silica solubilizing bacteria in silica derived potassium silicate. The results were found to be very significant
as silica nano-composites increases the plant height of brinjal, number of leaves, number of new shoots and number of flowers in

comparison to control. The silica nano- composites also showed reduction of the wide spread of insects and pests in brinjal crop.

After 7 days of spray there was remarkable glow in the plant and vibrant vegetative growth. This leads to higher yield, better quality,
weight, color, taste and longer shelf life.
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Introduction
Silicon is the abundant molecule having its own specific char-

acteristics and properties. The microbes are the suitable cata-

lysts producing enzymes for the degradation of complex macromolecules into simpler ones. Rapid and extreme climate changes
have thrown new challenges for agriculture productivity [1-8].
Increased biotic and abiotic stress is challenging the agricultural

productivity. Probably the reactive approach to such stress has
seen many failures. Naturally time has come to look at the problem with fresh perspective and approach. Generally speaking, sili-

con has not been considered an essential plant nutrient, despite

proven beneficial effects of silicon in plant growth and disease prevention. Most plants groups are known to deposit silica between

the cells and tissues in solid form creating amorphous structures

called Phytoliths or Silica bodies [9-16]. Phytoliths are formed
after absorbing silica in soluble form. They provide mechani-

cal strength and rigidity to plant parts and act as defense system
against insects, pests and fungal infestations as well as improve

water balance, plant growth and yield, rates of photosynthesis and

reproduction. The technology we have developed is the combination of chemical and microbial technology for the synthesis and
production of agricultural chemical and utilization of the same by

using Si solubilizing bacterial consortia production of silica nano

composites by using potassium silicate and silica as the substrates.

The nano silica composites thus can be utilized as important mol-

ecules for enhancing agricultural productivity in the coming tomorrow. Silica enables the plants build up a physical mineral barrier

lining the cell. This makes it difficult for biting and sucking bugs to
damage the plants. Naturally this reduces the food intake, growth

longevity, and fecundity and population growth of xylem feeding

insects. It has been observed that, plants accumulate Silica around

fungal infected sites. If the plant has sufficient Silica level, it creates
an active defense against fungal infections [17-23].

Materials and Methods

Preparation Silica from rice husk
Silica was procured from rice husk via thermo dynamical ac-

tivation at a temperature range of 1500C to 2500C. The silica was
further processed and activated quickly and make it bio-available.
Preparation of Potassium silicate from crude silica

The silica was further processed via industrial process to pre-

pare potassium silicate using potassium hydroxide. In potassium

silicate preparation, Silica in terms of Silicon dioxide (SiO2) having

20.8% concentration and potassium hydroxide was used in the
form of Potassium oxide (K2O). The silica was mixed with potas-

sium hydroxide at 1200C with continuous blending and mixing. The

blending was performed for 45 minutes in alternate duration of 15
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minutes. After the duration of 45 minutes, the transparent clear
solution of potassium silicate was prepared [24-30].
Preparation of Silica
solubilizing bacteria

nano

composites

using

silica

The loopful inocula silica (>105 cfu/ml) solubilizing bacteria

was inoculated in potassium silicate via submerged fermentation
for 7 days at 300C. After the completion of 7 days cycle, the liquid

material was centrifuged to obtain the liquid preparation of silica
nano-composites.

S. No

1

Silica nano
-composites

Average white fly
population

66

Control
(Non
treated)

1.0 ml/ 1.5 ml/ 2.0 ml/
liter
liter
liter
5.3

4.5

2.6

10.78

Table 2: Effect of silica nano-composite on white
fly population affecting brinjal.

Field trials and application of Silica nano composites
The silica nano composites were diluted in dosages viz 1.0 ml/

liter, 1.5 ml/liter and 2.0 ml/liter, further tested on brinjal crop via
foliar spray for control of insects and pests. The vegetative growth

pattern on the crop and reduction in insects/pests if any was studied.

Results and Discussion
The results of the study suggested that, silica nano-composites

are the perfect solution for enhancement of vegetative growth
of brinjal crop and reduction of insects/pests. The effect of silica
nano-composites on vegetative growth of brinjal are shown in

Figure 2: Graphical representation of effect of silica nanocomposite on white fly population affecting brinjal.

Table 1; Figure 1 and the effect of silica nano-composites on white
fly population are shown in Table 2 and Figure 2. The pictures of
crops are shown in Images 1, 2 and 3. The results of the present
study almost correlate with the previous findings [31-35].
S. No
1

2

3
4

5

Vegetative
parameters

Biological nano-silica
composites

Control (Non
treated)

1.0 ml/ 1.5 ml/ 2.0 ml/
liter
liter
liter
No. of new
Shoots
Branches

Height cm
Leaves

No. of
Flower

5.1

10.3

15.5

18.5

27.3

30.2

1.2

5

3.1

25.5

4.8

38.7

6.5

45.67
8

2.1

1.5
14

15.12

Table 1: Effect of silica nano-composite on

Image 1: Effect of silica nano composite on growth of brinjal crop.

0

vegetative growth of brinjal.

Image 2: Effect of silica nano composite on growth of brinjal crop.
Figure 1: Graphical representation of effect of silica
nano-composite on vegetative growth of brinjal.
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7.

8.
9.
Image 3: Effect of silica nano composite on white fly
population invading brinjal crop.

Conclusions
The present study suggests that, biological nanoparticles can

be prepared by using the specific PGPRs and microbial strains using the natural agricultural friendly raw materials. In the present

study, biological silica synthesized nanoparticles were prepared

using silica solubilizing bacteria (SSB). The bio-formulations of
nano-silica were assayed for plant growth promotion activity and
pesticidal activity against insects/pests. The bio-formulations of

nano silica composite were found significant as foliar spray for reducing insects/pests and enhancing the vegetative growth of brin-

jal crop. The studies on multiple crops can provide us the significant and effective results of the proposed formulation.
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