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o8 e TR Rl aigre frerar § |
19. Tqeh1 TE=E H STeT ol faao g aI e |
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Role of Silicon in Rice Crop

¥ Manjeet, Rakesh Kumar and S. K. Thakral
Department of Agronomy
CCS Haryana Agricultural University, Hisar

Silicon is the second most abundant element in soils, the
mineral substrate for most of the world's plant life. The soil water or
the soil solution contains silicon mainly as monosilicic acid, H,SiO,,
at 0.1-0.6 mM concentrations on the order of those of potassium,
calcium and other major plant nutrients. Silicon is readily absorbed
so that terrestrial plants contain it inappreciable concentrations,
ranging from a fraction of 1% of the dry matter to several per cent
and in some plants to10% or even higher. Due to the desilication
process, Silicon in the soil is continuously lost as a result of
leaching process. Silicon (Si) can enhance crop yield by promoting
several desirable plant physiological processes mainly in rice and
sugarcane. So, there is need for proper Si managementin rice crop
toincrease yield and sustain productivity for longer period of time.

Silicon in Rice : Rice is a known silicon (Si) accumulator
(Takahashiet al., 1990) and the plant benefits from Si nutrition
(Yoshida, 1975;Takahashi, 1995). Consequently, there is a
definitive need to consider Si as an agronomically essential
element for increasing or sustaining rice production (Yoshida,
1981). Silicon is required for healthy and productive development
of the rice plant. This element is absorbed by rice from the soil in
large amounts that are several-fold greater than those of the other
macronutrients. Rice plant absorbs Si by the roots in the form of
ortho silicic acid (H,SiO,) along with water and translocated to the
shoots. In the shoot, with the loss of water through transpiration,
silicic acid is concentrated and polymerized to silica (SiO2) and
finally deposited on the different tissues (Yoshida 1975). The active
Si absorption by rice seems to start after the tillering stage (Kato
and Owa, 1990) or after stem elongation. The reports on chemical
studies suggest that generally Siis not very mobile in the rice plant
and therefore a continued supply of this element would be required
during all growth stages for healthy and productive development of
the plant. The most effective period for Si application forincreasing
yield seems to be during the reproductive stage or after in which its
uptake and dry matter production are most vigorous.
Advantageous effects of silicainrice plants
O Siis effective in enhancing the resistance to various biotic

stress viz., diseases and pests.Si deposited on the tissue

surface acts as a physical barrier. It prevents physical
penetration and / or makes the plant cells less susceptible to
enzymatic degradation by pathogens.

3 Silicon increases the resistance to abiotic stresses as it
alleviates physical stresses, including radiation, low and high
temperature, wind, drought and waterlogging, low and high
lightand soon.

O Silicon can alleviate water stress by decreasing transpiration.
Transpiration from the leaves occurs mainly through the

stomata and partly through the cuticle. As Si is deposited

beneath the cuticle of the leaves forming a Si-cuticle double

layer, the transpiration through the cuticle may decrease by

Sideposition. Silicon can reduce the transpiration rate by 30%

inrice.

O Rice plants containing sufficient amount of Si will have stronger
stems and improved leaf angle making the leaves more erect,
thus enabling capture of more sunlight and subsequent
increased rates of photosynthesis.

O Si reduces the availability of toxic elements such as
manganese, iron and aluminum to roots of rice crop.

(0 Excess N causes lodging, mutual shading, susceptibility to
diseases and so on. Silicon deposited on the stems and leaf
blades prevents lodging and mutual shading.

O Deficiency in P in soil is a worldwide problem. Since it
decrease the uptake of Fe and Mn significantly which results in
the enhanced availability of internal P. Under such conditions
Siapplications prove very effective and helps in increasing the
yield.

Silicon deficiency symptoms : Rice leaves become soft and
droopy. Droopy leaves will cause mutual shading and reduce
photosynthetic efficiency. This will lead to the reduced starch
formation and affect grain filling. Lowering of starch formation and
accumulation will lead to yield reduction. In addition, occurrences
of diseases such as blast and brown spots become more
widespread in silicon deficient soils. As excessive nitrogen
fertilizers always tend to produce flaccid leaves, the application of
silica will help to rectify this problem.

Causes of silicon deficiency: Silicon deficiency can be due
to one of the following factors :

O Soil parent materials contain inadequate quantity of available
silicon.

O Soluble silicon is continuously leached out in strongly
weathered soils.

O Long period of intensive crop cultivation deplete the available
soil silicon. This problem is further aggravated by the removal
of rice straw from the field.

Source of Silicon : Plant residues, such as rice hulls and
sugarcane bagasse, are sometimes used as Si sources. In
addition to the fact that they are slow-release Si sources, these
residues have other uses, such as the generation of steam and are
insufficient to meet the demand for Si in agriculture. Si can be
applied to soil as potassium, magnesium and calcium silicate both
soil and foliar application. Common source of silicon fertilizer
include blast furnace slag Calcium silicate, Magnesium silicate and
Potassium silicate. The high temperatures used in iron industry
release Si from crystalline form to reactive and consequently more
soluble forms. Calcium silicate products are the most commonly
applied silicon fertilizers for field application. The most suitable

Contd. on page 32
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Technologies used to Fight with

Health Pandemic

»=. Sheetal Choudhary, Divya Phougat' and R. N. Sheokand
Computer Section
CCS Haryana Agricultural University, Hisar

The word 'CORONAVIRUS' or 'Covid-19" which is now
become the part of life to everyone of the whole world and became
so trendy that it puts the whole countries in fear. The affect of
pandemic Covid-19 starts in the last of 2019 in China and has now
spread around the world. The effect of this respiratory disease is so
much that it has locked the world virtually and socially isolate our
mankind. Even though, we have achieved various advances in
medical science, still the only effective measure to prevent ourself
from this virus is isolation and social distancing. Many countries,
implement the lockdown to break the chain and reduce the spread
of this virus. During the lockdown, the whole world starts a fight
against this virus using digital platform to stabilize the world
economy. These digital platforms are playing a very vital role in the
fight against covid-19 in the current health pandemic. Also it will
teach us the lesson for the future that how we fight with the
pandemic of such type of health alerts.

Many countries give the very good response to this virus by
using its strong technology based healthcare sector to track and
fight with the suspects and technology based digital platforms used
to stabilize the economy of the country. The fight startup against
this virus involved with health workers, academics and government
entities to use the Artificial Intelligence based technology. To stop
the rapid spread of this virus, the countries are forced to use the
location tracking and excessive surveillance of the affected person
to break the chain. Some of the technology driven methods used to
fightwith COVID-19 are as under:

1. Albased solution to track, identify and forecast

The only method to stop the spread of this virus is to break the
chain. Therefore, some Al based solution can help us better to
track the virus near the individual and better than they can fight with
it. The solution will forecast by analyzing 100+ diverse dataset and
forecast the outbreaks. The big data considered by the solution is
like symptom of patient, highly affected area location wise, weather
condition, human/animal/insects population, health system
condition and nearby hospital, etc.. This will empower the
individual to activate timely and efficiently in coordinated and
measured responses to this virus.

2. Albased solution for the detection of virus

Artificial Intelligence based solution helps the doctors to
monitor and detect the disease effectively. This solution will be
trained by the images of the CT scans of the covid 19 affected
person, specially lungs so that the solution will be able to forecast
to some extend that the new patient is Covid-19 affected or not.
This solution improves diagnosis speed and the patient will be

'Department of Genetics & Plant Breeding, CCSHAU, Hisar

considered for cure within a minute. Especially when it comes to
helping overburdened doctors, provide better diagnoses and
better outcomes.

3. Concept of Tele-medicine

The patient can not be identified by considering only the
symptoms that it is corona virus positive or not yet the test reports
come. And when the reports come, many of the persons and health
workers come in contact with the patient. Therefore, to stop this
spread, the digital technologies are to be used by the patients to
consult with the doctors remotely and also used by the doctors to
safely diagnose and cure the patients remotely and reduce face-to-
face interaction between doctors and patients with the help of Tele-
medicine.

4. Drones and robots for the delivery, tracking and
sanitization purpose

The fastest safest method to get medicines and other
necessary things where they required during a disease spread are
done with the help of drone or robots. The local administration will
control these drones and robots. The needy persons will call to
their local administration for the supplies of medicines or other
required things. It will reduce the person to person contact and
these devices are not susceptible to the virus. These are used to
patrol the local area and track the position of non-compliance of
lockdown guidelines. These technologies are also used for the
cleaning and sterilization of the area.

5. Developdrugs

Some Al based and fast computing solutions are used
to understand the gene structure and mutations of this virus and
their affected patients. It also helps in analyzing the three
dimensional structure of proteins that may be implicated in this
virus which could aid in coming up with a vaccine. Most of the
countries are doing efforts underway to determine the structure of
this viral respiratory virus.

6. Technology driven software

Some solution or instrument which are capable of detecting
the temperature is used to figure out the people who have a
symptom of fever and be likely to have the corona-virus so that
individual can be suggested to take precautionary steps instantly.
The government has also used some monitoring system which
uses the various factory to figure-out and forecast the risk of
individual based on its location, their travel history, time spent by
himin hotspots area and possibility to come in the contact of people
affected by the virus. Person can able to take the self assessment
with the help of these solutions and guided by the precautionary
measures to be taken.
7. Encourage people for work from home
To break the chain and reduce the spread of this virus, the
government should encourage their employees working in the
government/private sector for 'work from home' for which the
individual only requires a computer and good Internet connection.
We have so many solutions for the live interaction with the people
Contd. on page 32
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Biopesticides : A Sustainable Solution

for Management of Pests

= Nidhi Sharma, D. V. Pathak and Jagdish Parshad
Department of Microbiology
CCS Haryana Agricultural University, Hisar

Biopesticides are recognized as a pest management tool in
plant protection. These are types of pesticides that are derived
from natural materials like plants, bacteria, fungi and virus. The
need for pest management in agriculture is self evident, with
pressure increasing on agriculture to produce more from less land.
Chemical pesticides (crop protection chemicals) are specifically
formulated to be toxic to living organisms as well as they are
equally hazardous to humans. The application of pesticides
determinate the environment at an alarming rate. Use of pesticides
in agriculture in order to protect plants by the attack of insects
disease, which today still are destroying almost 33% of all food
crops. Pests can cause loss in production between 27-42 per cent
around the world. Food production increases in the past 40 years
have been based on massive use of synthetic pesticides (15-20
times) which is not sustainable. There is ample evidence of the
adverse effects on the environment and human health associated
with the use of synthetic pesticides. The high cost of discovering,
developing and registering new synthetic pesticides and the rapid
emergence of pest resistance have also contributed to increase
interest in biopesticides. The application of live organism-based
biopesticides and their bioactives results in maintenance of activity
of plant or soil surfaces for more than a few days. One approach
with the adoption of biopesticides is their suitability in integrated
pest management (IPM) programmes, combined with other
biological, cultural and pesticide approaches.

Status of biological control agent (BCA) research and
development : The National Farmer Policy 2007 has
recommended the promotion of biopesticides for increasing
agricultural production, sustaining the health of farmers and
environment. It also includes the clause that biopesticides would
be treated at par with chemical pesticides in terms of support and
promotion. A major advantage of biopesticides is their lack of
toxicity to pollinators and compatibility with other natural enemies,
such as hymenopteran parasitoids. They are safe to people and
wildlife, their specificity is very narrow. Biopesticides can also be
used in rotation with synthetic pesticides to delay pest resistance
by breaking pressure from a single mode of action, or in
combination with synthetic pesticides providing additive if not
synergistic effects. A few families of viruses are known to infect
insects but only those belonging to the highly specialized family
Baculoviridae have been used as biopesticides. Biological pest
control or biopesticides are the organism which are applied to
destroy the pests. They are used to destroy the weeds as well as
the insect pests. Two basic types are bioherbicides and
bioinsecticides. It include biofungicides (Trichoderma),
bioherbicides (Phytopthora) and bioinsecticides (Bacillus
thuringiensis). According to a recent report (NAAS, 2013), nearly
1400 BCA products were sold and 175 biopesticide active
ingredients and 700 products were registered worldwide for their
commercialization. In India, only 15 biopesticides have been

registered so far under the Insecticides Act 1968.

Types of biopesticides :

1 Plant origin biopesticides : Anosom from Annona

squamosa, Derisom from Pongamia glabra and Margosom from

Azadirachtaindica

2. Microbial origin biopesticides
Biological Fungicides : Trichoderma viride, Trichoderma
harzianum, Pseudomonas fluorescens, Bacillus subtilis,
Fusarium proliferatum.

Biological Insecticides : Metarhizium anisopliae, Beauveria
bassiana, Verticillium lecanii, Bacillus thuringiensis var
kurstaki.
Biological Nematicides :
lilacinus.
Mosquito larvicides : Bacillus thuringiensis var israelensis
Microbial pesticides can control many different kinds of
pests as it contain a microorganisms (bacterium, fungus, virus,
protozoan or alga) as the active ingredient, although each
separate active ingredient is relatively specific for its target pest.

For example, some fungi that control certain weeds and other fungi

can kill specific insects. The most widely used microbial pesticides

are varieties of the bacterium Bacillus thuringiensis which can
control certain insects in cabbage, potatoes, and other crops.

Certain other microbial pesticides act by out-competing pest

organisms.

BCAs and their formulations for pest management in

agricultural crops:

(1) Bacillus thuringiensis (Bt) : Bacillus thuringiensis is the
most commonly used biopesticide globally. It is primarily a
pathogen of lepidopterous pests like American bollworm in
cotton and stem borers inrice. Anatural insecticides thurioside
from mutant strains of a bacterium Bacillus thuringiensis.
Thurioside is a proteinanceaous toxin that is effective against
several insects such as moth, flies, mosquito, bettles which
accumulate as crystalinside the bacteria during sporualtion.

(2) Baculoviruses : These viruses are target specific which can
infect and destroy a number of important plant pests. They are
particularly effective against the lepidopterous pests of cotton,
rice and vegetables.

(3) Trichoderma : It is a fungicide effective against soil born
diseases such as root rot. It is particularly used for dry land
crops such as groundnut, black gram, green gram and
chickpea, which are susceptible to these diseases.

(4) Trichogramma : These are minute wasps which are basically
egg parasites. They lay eggs in the eggs of various
lepidopteran pests. After hatching, the Trichogramma larvae
feed and destroy the host egg. It is particularly effective
against lepidopteran pests like the sugarcane internode borer,
pink bollworm and sooted bollworms in cotton and stem borers
in rice. They are also used against vegetable and fruit pests.
Trichogramma is the most popular biocontrol agent in India
mainly because itkills the pestin the egg stage, ensuring that the
parasite is destroyed before any damage is done to the crop.

(5) Actinomycetes : are an important group of microorganisms
as it degrades the organic matter in the natural environment

Bacillus firmus, Paecilomyces
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but also as producers of antibiotics and other useful
compounds of commercial interest. In addition, actinomycetes
are important for the production of enzymes, such as chitinase
(eg. Streptomyces viridificans). Chitinase is originally an
enzyme used by insects to degrade the structural
polysaccharide “chitin” during the molting process.

(6) Neem derived from the neem tree (Azadirachta indica), this
contains several chemicals, including 'azadirachtin', which
affects the reproductive and digestive process of a number of
important pests. As neem is non-toxic to birds and mammals
and is non-carcinogenic, so it is in demand. Although more
than 100 firms are registered to produce neem-based
pesticidesin India, only a handful are actually producing it.

(7) Biochemical pesticides are naturally occurring substances
that control pests by non-toxic mechanisms. It includes
substance that interfere with growth or mating, such as plant
growth regulators or substances that repel or attract pests,
such as pheromones. The growth of total world production of
biopesticides is rising and therefore demand and use is also
increasing. In India, biopesticide consumption has shown its
increased use over the time.

Types of Bio-pesticides Formulations
BCAs are formulated by several means including dry

formulations such as dusts, granules and microgranules; seed
dressing formulations such as powder for seed dressing; dry
formulations for dilution in water including dispersible granules and
wettable powders; and liquid formulations for dilution in water such
as emulsions and suspension concentrates. Globally,
biopesticides are currently available in the market as wettable
powder, liquid and granular formulations. In pulses 2% wettable
powder formulations for seed treatment and soil application.

Delivery System of Biological Control Formulations :
Biological control formulations and their consortia are

delivered through several means relying primarily on survival

nature and mode of infection of the pathogen. These diverse
modes of application include seed treatment, soil/foliar application
or through workable combination of different methods.

Biopesticides such as fungal and bacterial species like

Pseudomonas, Bacillus and Trichoderma are applied as seed

treatment and seedlings/root dip at the time of sowing. In pulses,

2% talc-based formulation was found to be effective against wilt

androot rot pathogens.

Benefits : The potential benefits for agriculture and public health

programmes with the use of biopesticides are as follows :

(i) Lessharmful and environmental friendly.

(i) Only for specific pest or in some cases, a few target
organisms.

(i) Often effective in very small quantities and often decompose
quickly, thereby resulting in lower exposures and largely
avoiding the pollution problems.

(iv) When used as a component of Integrated Pest Management
(IPM) programmes, biopesticides can contribute greatly.

These are renewable resources which cause minimum pollution

and maintain the optimum yield-level as well as enhance the

sustainability of agriculture. ®

From page 29...

time for silicon application in rice is about 60 days before
harvesting. Steel mill slags are a rich source of calcium silicate.
Some research indicate that silicon deficiency can be rectified by
application of Calcium silicate slag at the rate of 120-200 Kg/ha and
Potassium silicate at the rate of 40-60 Kg/ha. However, silicate
slags are considered to be expensive Sisources so there is a need
to find or develop cheaper and more efficient sources of Si. In
general, silicon fertilizers should be applied to the soil or added to
nutrient solutions. Foliar application of silicon fertilizers on plants is
less effective when compared to soil application. Recycling of rice
hulls and/or straw may be one possible alternative option in
integrated nutrient management system. As rice leaf and stem
generally contain 5-6% some times 2-10% Si depends on the Si
status of the soil and rice husk contains 10%, thus returning the
crop residues back to the soil will help to replenish Si in the soil.
These organic sources have residual activity that persists over
long time which helps in reduced number of application. Increased
soil biological activity associated with organic matter may improve
to solubility of silicon from soils. ®

From page 30...

at remote places, on-line meeting, web conferencing, accessing
servers remotely, etc. The concept of work from home is required
to be adopting in near future, because it will help to reduce
transport charges, save office space charges and boost employee
efficiency.

8. On-line and digital mode is used in education sector

In the pandemic of this virus, the teacher can teach their
students through digital mode. There are various apps that
facilitate the provision of live interaction via audio, video and chat
with the students remotely. Further, the students are also able to
join the on-line courses related to their specialization launched by
the various institutions and academies for the better utilization of
free time. Various on-line webinars will be scheduled for the
students to aware themselves from this pandemic. Some on-line
meditation, yoga session, etc. can also be conducted on-line to
encourage themin the fight started against this virus.

9. Encourage the citizens for the digital payment

To avoid the physical contact and to reduce the spread of this
respiratory virus, the government should encourage the citizens of
the country to go the digital transactions over physical exchange of
currency with the use of internet banking, on-line payment apps,
UPI services, USSDs or mobile banking, etc.

In this challenging time, it is for sure that digital technologies,
artificial intelligence and big data are significant in helping us
efficiently to fight with this pandemic. It is better time to avail this
hidden opportunity to develop more technology to support newer
challenges. ®
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