


  The vulnerabilities in supply chains and depleting
workforces in the agriculture sector have been at the forefront
line of discussion in the present context. Besides, the current
Covid- 19 pandemic is an added challenge for this sector. The
pandemic hit hard the availability of labour for different farm
operations during peak harvest season. Although, the concern
of farmer's income has been raised at several fora and is
receiving top priority not only by the scientists and the farming
community but all concerned, including the Governments of
different Countries. Parallelly, the present problem
accentuated the need for agricultural market reforms and
online platforms to connect farmers to markets. There is an
urgent demand for new normal changes to the agriculture
sector by relying on innovative digital solutions which can help
to make supply chains function better and more efficiently.
“FARMING” has been at the forefront of that response,
mobilizing rapidly and always bringing new ideas in a single
platform and projecting innovative thoughts of authors in a
systematic way. It provides a forum for scholarly work and
promotes technical competence for research in agricultural
and allied subjects.
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   Tree diseases can be found in any area where
forest trees grow. Infectious diseases produced by
biotic pathogens emerge over time as the
pathogens interact with a favourable environment
and susceptible host plants. Environmental
conditions that produce plant stress, particularly
drought-induced moisture deficits, predispose
plants to forest pathogen attack. Some illnesses are
exclusive to a single species, whereas others affect
a variety of hosts. Fungi, bacteria, viruses,
parasitic plants, nematodes, and other microbes
are among the pathogens that cause tree illnesses.
Insects can help illness spread by acting as vectors,
creating wounds that allow pathogens to enter, and
other roles. Abiotic variables that are directly
harmful to tree health, such as freezing
temperatures and air pollution, produce non-
infectious forest diseases. Changes in climate are
expected to have an impact on the prevalence and
severity of certain non-infectious disorders. In the
case of infectious diseases, changes in climatic
circumstances can have a significant impact on the
outcome of pathogen-host-insect interactions in
forest settings. A forest's ability to sustain
commodities and services at current levels will be
influenced by a cascade of many changes. Infected
trees suffer direct damage to host tissues, which
can result in tree death. In this article we discuss
some common diseases of trees, causing pests, the
life cycle of pests, symptoms and control measures. 
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The LDD Moth Disease is caused by Gypsy moth
(Lymantria dispar dispar) and the host species of
attack is Oak (Quercus) and Birch (Betula). In Ontario,
LDD moth outbreaks occur every 7 to 10 years. Larvae
eat leaves whole or gnaw holes in them. Spongy egg
masses can be seen on the trunks and branches of
afflicted trees in late July. Shrubs and plants in the
understory may also be damaged. Trees and shrubs
are entirely defoliated over wide areas during severe
outbreaks; despite the trees' ability to generate a fresh
crop of leaves over the summer, the damage results in
significant growth loss. Trees that have been defoliated
are more vulnerable to secondary pests, drought, and
poor growing circumstances.

The egg, caterpillar, pupa, and moth are the four
stages of the LDD moth's life cycle. Caterpillars begin
as little as 2mm and moult three to four times,
increasing in size each time. Caterpillars can grow to
be 5-6cm long by the time they reach their final moult.
They have five blue and red dot pairs on the back and
are black and hairy.

LDD Moth Disease

Life Cycle 

Physically remove LDD moth egg masses in the
summer and fall. Scrape eggs into a container with a
putty knife or trowel, then soak them in soapy water
for several days to kill them. Apply adhesive bands or
burlap around trees in the spring to trap emerging
LDD moth caterpillars.

Control Measures

Gypsy Moth 

LDD Moth Disease



Farming | Volume 1 | Issue 3 | Page 8

The Larch Casebearer Disease is caused by Larch
casebearer (Coleophora laricella) and the host
species of attack is Tamarack (Larix laricina). Small
silver-grey moths can be spotted flying about the
tops of larches in the summer. The presence of
cases on twigs near buds can be easily observed in
the autumn after the needles have been shed. The
larch casebearer's damage is mirrored in the drying
and browning of young needles.

The adults of the Larch casebearer are little grey
moths. In June, they emerge and lay their eggs
individually on the needles. Larvae bore into
needles directly, which they mine until late in the
summer. Larvae attach their casings to a twig or a
needle near the conclusion of their development
and transform into pupae. After the needles have
shed, the presence of cases on twigs near buds can
be easily observed in the autumn. The casing
appears to be small, light brown, and in the shape
of a cigar.

Larch Casebearer Disease



Life Cycle 

Agathis pumila and Chrysocharis laricinellae were
added to help manage the larch casebearer.
Insecticides can also be used to protect trees.

Control Measures

Larch Casebearer 
Disease




Larch Casebearer 
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The Cedar Leafminer Disease is caused by Brown
cedar leafminer (Coleotechnites thujaella) and the host
species of attack is Cedar (Cedrus). Cedar leafminers
eat the leaves, starting on the tree's outermost
branches and working their way up to the trunk. When
the leaves are fed, they turn yellow and then brown.
During the following growing season, damaged leaves
fall off. The loss of leaves is most visible in the spring.
Most leafminer-infested trees recover. Leafminers can
cause trees to lose up to 80% of their leaves, yet they
can still survive. Repeated infestations, on the other
hand, can damage trees.

Cedar leafminer moths are active from May through
July. Female moths lay eggs on the terminals of cedar
trees after mating. The small caterpillars feed within
the leaves after the eggs hatch a few weeks later. They
make tunnels through the leaves while they eat. The
caterpillars spend the winter in the tunnels and
resume feeding in the spring. When the caterpillars
reach adulthood, they transition to the pupa stage.
They transform from caterpillars to moths during this
motionless period. The pupa stage is spent by some
leafminer species inside the tunnels. Others create
silken cocoons that they cling to the leaves' exteriors.

Cedar Leafminer Disease





Life Cycle 

Infested ornamental trees are possible. Twigs can
be clipped in the winter to keep them from
spreading.

Control Measures

Cedar Leafminer 
Disease






Cedar Leafminer 
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The Beech Bark Disease is caused by Beech scale or
Woolly beech scale (Cryptococcus fagisuga) and the host
species of attack is American beech (Fagus grandifolia)
European beech. The scales are the first to appear; their
numbers increase at first, then fall as the bark dies,
fungal fruiting bodies appear, and cankers form. Canker
formation, canopy thinning, limb dieback/breakage,
and/or tree death are common indications of infestation
and/or infection.

Wind, animals, and the movement of beech wood with
undamaged bark spread beech scale insects. Insects
attack healthy beech trees, which rapidly expand in
population over time. The scale insects' feeding
punctures damage the living bark and creates crevices
through which the causative fungus enters the tree.
Rain splash and wind distribute fungal spores, which
enter the bark through scale wounds. The duration
between scale infestation and the manifestation of
fungal infection has been reported to be anywhere
between 2 and 10 years. Small cankers grow on the
bark surfaces as a result of the fungus. Late summer
and fall produce little orange-red fruiting bodies.

Beech Bark Disease







Life Cycle 

Because beech scale insects and fungus can spread
accidentally to non-infested woods, don't move firewood.
In places with high scale infestation levels, keep
resistant trees that haven't been affected by scale
insects. When managing forests, keep beech trees that
show no evidence of scaling.

Control Measures

Beech Bark Disease







Woolly Beech Scale
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The Armillaria Root rot is caused by Dark Honey
Fungus (Armillaria ostoyae) and the host species of
attack is Balsam fir (Abies balsamifera) Birch (Betula),
Spruce (Picea) and Pine (Pinus). Armillaria root rot
disease can affect trees without causing visible signs.
The upper foliage of damaged trees becomes sparse, the
leaves become smaller, and the twigs perish. Between
the surface of the inner bark and the outer sapwood,
infected trees frequently have a moist, whitish coating of
fungal filaments (mycelial mat). Clusters of honey-
colored mushrooms emerge at the base of trees or on
the adjacent soil surface in the fall. The disease typically
kills trees in forest stands, either singly or in clusters
known as disease centres, which will continue to
expand as the disease spreads.

A causal fungus that lives in the soil and becomes
aggressive on trees when the tree's developing
conditions are poor. Drought, soil compaction, root
injury, nutrient deficiencies, and insect defoliation are
some of the conditions that can occur. The infection
starts when a fungus that lives in the ground releases
filaments that infect healthy roots. It spreads from the
root collar to the tree trunk, causing sapwood rot in the
affected areas and eventually causing the tree to die.
Golden yellow fruiting bodies generate spores in the fall,
which are distributed by the wind.

Life Cycle 

Control Measures

Affected trees are unlikely to be saved. The host tree,
on the other hand, may be preserved if the illness is 

Armillaria Root Rot









Armillaria Root Rot









Dark Honey Fungus
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diagnosed early enough. Avoid the factors that cause
tree vigour to wane to avoid the disease. Avoid
replanting in the same spot where a diseased tree was
removed since Armillaria root rot can last for years.
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BEEKEEPING AS A
SUCCESSFUL
ENTREPRENEUR 
 




    Samiksha  and  R i t i ka  Gupta

    Chand iga rh  Un ive r s i t y

    I nd i a .

    

 Honey bees are a unique gift to humankind since
beekeeping should be possible for their pollination
administrations and their appreciated items like
honey, beeswax, propolis, honey bee toxin, and so
forth. These items have their inescapable use in
various little and huge scope businesses in India.
Due to different climatic zone in India, there is a
great assortment of greenery which helps in
possible beekeeping. Individuals of India have had
a long association with beekeeping and honey since
antiquated times. Antiquated Indians gifted a few
records of beekeeping as artwork or carvings on
rocks. National Commission on agriculture
indicated that India needs at least two hundred
million honeybee provinces just to fertilize and
increase the efficiency of twelve significant yields
which are self-sterile and need insect fertilization.
This will give work to around 215 lakh individuals
and produce ten million tonnes of honey.
Beekeeping is an extremely alluring, rewarding,
captivating country agri-cultivation-based
business. It is a craftsmanship and hypnotizing
science. It does not need any complex innovation,
high speculation or foundation. It suits well in the
coordinated horticultural framework as an
associated action to expand the economy by
cultivating local areas. In India beekeeping is the
most part drilled as a full-time occupation and a
fascinating side interest to produce attractive pay
and table honey. 
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     Beekeeping is broadly expanding in different
countries like Bhutan, China, India, Turkey, Pakistan,
USA and Canada etc. Bhutan has the highest total
geographic area under forest cover which is 72% and is
highly acceptable for beekeeping. The nation has a rich
variety of blooming plants these assets can be utilized for
natural honey creation. In Bhutan, around 822
beekeepers are involved in managing Apis cerena
colonies in Tsirang,Dagana and Sarpang.

     India is known to be the biggest honey maker and
exporter on the planet, it assumes a significant part in
world honey creation and exchange. There are around
150000 beekeepers and around 600000 beehives in
India. During the year 2012-13 India ranked 8th
position in the total exporters of natural honey. In 2017,
beekeepers in the USA produced approximately 147
million pounds of honey from 2.8million bee colonies at a
yield of 54.4 pounds per hive.
     During the year 2013-14 Canada ranked 9th position
in the total exporters of natural honey. In 2019, there is
a steady increase in the number of beekeepers is 3%
from the number of beekeepers in the previous year. 

 There are
around
10,345

beekeepers in
Canada and

there are
7,73,183 bee

colonies in
Canada. Total

honey
production is
about 80,344

of pounds.
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  Beekeeping as entrepreneurship can be successful
because it will give the expanded cost of the product,
expanded attractiveness, and fulfillment of delivering
clean items with insignificant ecological harm. It suits
well in the coordinated farming framework as a
partnered action to build the economy by cultivating
local areas. This profession offers an incredible scope in
creating business other than decent work also it gives a
wellspring of occupation and additional kind of revenue.
Apart from direct work to the beekeepers, there would be
a need for good craftsman, transport framework for the
water system of provinces, merchants, item quality
specialists, packers, merchants, item quality specialists
and so on and ventures.  A honey bee attendant keeps
honey bees to gather other items that the hive produces,
fertilize crops or deliver honey bees available to be
purchased by other honey bee attendants. The different
advantages of keeping incorporate; giving independent
work to country and backwoods based populace,
creation of honey, pollen, beeswax, toxin and imperial
jam, giving to country instructed young people in
gathering and handling and showcasing of honey bee
items generally significant in the cross-pollination of
different farming and plant crops, consequently working
on their quality and expanding yields.

Royal jelly
displays an
assortment

of pharmaco-
logical

exercises,
including
against
cancer,

antioxidative
hostile to

weariness
etc. 

     The honey bee provides different products which have
good market value such as Royal jelly, which is
discharged from the organs of worker bees and is
collected from the sovereign cells of bee colonies by the
use of a suction pump. Royal jelly displays an
assortment of pharmacological exercises, including
against cancer, antioxidative hostile to weariness etc. 
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     It is used to mitigate many maturing illnesses.
Auxillary items which are to some extent or completely
made up of essential honey bee items are alluded to as
worth added items. Honey, can be utilized as sugar rather
than table sugar in juices is normal and more nutritious.
Honey can be used for making different products like rose
honey, honey jam, honey beer, honey cream, honey butter
etc which provide good market value. Beewax, is a
characteristic wax delivered by honey bees of the genus
Apis. Honey beewax is a esters of unsaturated fats with
long chain alcohols.

     The wax is framed into scales by eight wax delivering
organs in the stomach sections of working bees which
dispose of it in or at the hive. Beewax is utilized in a
number of ways, and remembered as an expert for food,
especially in pastry shops and candy parlours. Beewax is
additionally utilized as a conveyance specialist, texturizer
for biting gum bases, a stabilizer and carrier for food
added substances, and an obfuscator. It is utilized in an
assortment of utilization which includes beauty care
products and pharmaceutical drugs.

Honey,
can be

utilized as
sugar
rather

than table
sugar in
juices is
normal

and more
nutritious.
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     It is expected that global beeswax production will
grow by 3.6% during the year 2020-2027. Bee Pollen is a
bowl or pallet of fields assembled by worker bees and
utilized as an essential source of food for the hive. The
composition of pollen is sugar, protein, minerals,
nutrients, unsaturated fats and a little level of different
parts. Bee pollen is also called honey bee bread. The
honey bee has a special structure in order to store pollen
that is called pollen baskets. Bee pollen is used in the
pharmaceutical, nutraceutical and food beverage
industries. Propolis, which is also called blue glue is a
characteristic dull, sticky, resinous material that honey
bees produce by blending salivation and beeswax in with
exudates accumulative from tea buds, sap streams or
other herbal sources. It is gathered by putting plastic
across sections for the honey bees to fill the brakes with
propolis. 

     It has antimicrobial, antiparasitic, and antiviral and it
also has cancer prevention agent properties and is utilized
in veterinary items, stains and beauty care products. It is
expected that the global propolis market to register a
CAGR (Compound Annual Growth Rate) of 5.84 when the
forecast is done during the period 2021-2026. 

Bee pollen
is used in

the
pharma-
ceutical,
nutra-

ceutical
and food
beverage

industries.
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     Bee Venom, is colourless, acidic fluid. Honey bees
discharge it through their stingers into an object when they
feel compromised. 1 gm of bee venom almost requires ten
thousand bee stings for its production. It contains both
calming and inflammatory mixtures; including, catalysts,
sugars, minerals and amino acids. Bee venom is mainly
used for pharmaceutical, personal and cosmetic care as
pain relief and acne skin cancer scars and also for arthritis
remedies etc. Beekeeping society fluctuates generally
across the world. In any given area most beekeepers have
demonstrated the undertaking successful. Since progress
in beekeeping can be accomplished through an assortment
of methodologies, there is a great potential chance to use
verifiable and social information on beekeeping to grow and
work on current ventures.

      This guarantees huge potential to get the next level
livelihood in agricultural nations and also now the
government is profoundly supporting independent
watershed creating programme in which beekeeping is part
and package. Studies have shown that beekeeping has
come out as a successful enterprise in the Northern region
of India which includes states such as Jammu & Kashmir,
Himachal Pradesh and Punjab. Traditional beekeeping is
evolving as new technologies are emerging and giving a
boost to beekeeping as entrepreneurship.

 Bee
Venom, is
colourless,

acidic fluid.  
1 gm of bee

venom
almost

requires
ten

thousand
bee stings

for its
production.
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 I nd i a

    Food packaging is considered to be a vital
domain in food technology that deals with the
preservation and protection of all sorts of
foods and their raw materials, as well as their
protection from oxidative and microbiological
deterioration. Packaging materials like
polyolefins, polyesters, polyamides, and
others have become increasingly popular as
they are easily available in large quantities at
low cost and have favorable functionality
characteristics such as good tensile and tear
strength, good barrier properties to oxygen
and aroma compounds, low water vapour
transmission rate. On the contrary, they are
completely non-biodegradable, which results
in pollution and serious ecological difficulties.
Hence, the increase in environmental
awareness leads to the change and therefore
biodegradable films and techniques came into
the frame. As a result, the concept of
biodegradability benefits both users and the
environment, and the raw materials are
primarily derived from replenishable
agricultural feedstocks or marine food
processing industry wastes, allowing it to
capitalize on natural resource conservation
while maintaining an environmentally
friendly and safe environment. 
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    Biodegradable packaging also acts as fertilizer and soil
conditioner during biodegradation and composting leads to
better agricultural yields. Food that is highly perishable in
nature requires precise technical intervention for the
preservation i.e., to increase the shelf life depending upon
the water activity and storage temperature of the specific
commodity. The preservation of high-quality food is a major
challenge in present-day food processing operations. The
post-harvest losses in our agricultural products are greater
mainly in fruits and vegetables up to 20- 40%. These losses
are mainly due to improper handling practices and
inadequate post-harvest technologies that are being
practised. Due to the highly perishable nature of food
commodities, it is prone to microbial contamination by
foodborne pathogens which can be overcome with the help
of edible packaging because biopolymer has the properties
of antimicrobial for various pathogens. Recently researchers
are adding some other active ingredients in edible
packaging such as extract and essential oil which contain a
high amount of polyphenolics compound which play an
excellent role in antimicrobial properties. We can also
encapsulate the active compounds for enhancing their role
for a long time. Scientists also do works on minimizing the
size of edible packaging up to micro to nano which also
plays a vital role in improving the properties of edible
packaging as native starch has a weak mechanical property
but it can get improved by reduction in size. There are also
some companies which manufacture various edible
packaging for food commodities such as Edipeel, Dow
Dupont, etc. We can say that if we have to go for
sustainability then edible packaging is the best option. 
 

Ohoo is the
start-up
that has

embraced
algae for

the
manufacturi
ng of plastic
substitutes,

offering
edible

bottles and
capsules
filled with
water or

fruit juice.

Biodegradable food packaging may be of two types 
a) Films; b) Coatings. 




I'MNOVATION 
HUB

https://www.ecoandbeyond.co/inspiration/product/ooho-the-seaweed-tech-startup-fighting-the-war-on-plastic/
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     If the layer is formed separately and wrapped on the
food surface later, it is termed film. The commonly used
packaging materials are polyethene, polyvinylidene,
polyester, polyamide (Nylon), and cellophane. Biopolymers
derived from agricultural feedstocks and other source
materials have the potential to be used as packaging
materials after processing. The functionality of the films
can be better expressed by using them in combination with
other ingredients such as plasticizers like glycerin,
ethylene glycol, sorbitol, etc., and additives. Lipids and
Hydrocolloids are the two types of biomolecules, that are
commonly combined to make biodegradable packaging
films or composites. For example, hydrocolloids are
hydrophilic in nature and are poor moisture barriers, a
property that can be compensated by adding lipids, which
results in very good moisture barriers. In fact, Composite
films are a mixture of these molecules and other
ingredients to enhance their mechanical properties,
fragrance chemicals, and lastly their barrier properties (to
water, oxygen, carbon dioxide, and other gases). Usually, a
film thickness of 2.5 mm (about 0.1 in) is employed. 
 

Packaging Films






Edible Coatings








     If the thin layer is formed directly on the food surface, it
is termed a coating. Method of coating involves a) dipping,
b) brushing, c) roll coating, d) spraying, e) spin coating,
and f) flow coating. The most prevalent approach and used
commonly is the dip method of Coating fruits, vegetables,
and meat products. One of the popular age-old methods
which were practised in China in the early 12th century
was the application of a wax coating of fruits by dipping to
retard the water transmission rate in citrus fruits. 

Bhavana (2018) Edible Films: Eat your 
food with the wrappers on!
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   The storage life of the products is increased by this
coating, as they protect food from oxidation,
microorganisms, and moisture. Properties like tensile
properties and elongation at break are also considered
edible coating properties which show their preventive
nature. The stability of the food product depends on the
edible coating requirement and its type, which may include
the need to prevent oxidation degradation, control oxygen
levels, and occasionally reduce oxygen consumption and
ethylene output in different food. Ethylene is the major
cause of fruit ripening which process gets reduced if we
apply the edible coating. The coating can also be done by a
foam application method; emulsions are the best example of
the mentioned method. The various naturally occurring
biopolymeric materials of use in composite film making and
coating formulations are shown below: 

 ALOECOAT
1-BIO

contributes
to safe

packing in
fresh

produce, as
established
in the new

Produce
Safety Final
Rule under
Food Safety
Modernizati

on Act
(FSMA) of

United
States.      These biomolecules are compatible amongst themselves

and with other hydrocolloids, surfactants, and additives,
and their aqueous solutions are usually stable at acidic and
neutral pH.
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     Some commercial technologies claim to be sustainable,
either in terms of biodegradable, but without a
comprehensive and balanced assessment of their overall
environmental value. A lot of research has gone into
developing biodegradable packaging, which is bio-based
packaging materials manufactured from renewable
resources. Biodegradable packaging can be more sensitive
to temperature and heat, a lot more care is needed during
the shipping process, which may be costly for some
businesses to maintain. There are various barriers to not
purchasing a sustainable product such as higher process,
perceived lower quality, and lack of availability. One of the
main factors for the non-development market growth is
the lack of recognition. Consumers identify these
sustainable packaging through logos, labels, etc.
According to some studies, attributes like price and
product quality were more important than green
packaging.

 

Current Challenges in the Field of Food
Packaging









Future strategy








  Biodegradable polymers help in reducing the
environmental impact of plastic production and
processing. Biodegradable packaging can be used for
modified atmosphere packaging, active packaging system,
and edible packaging for different high-quality food
products to enhance their shelf-life. Biodegradable
plastics are of essential relevance to the world economy in
view of the urgent need for energy saving and emission
reduction. Biodegradable polymers are made from
renewable feedstocks and agricultural waste. 
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     There is a terrific opportunity for research work in
harnessing this economic opportunity. We can expect to
see changes in a variety of industries with regards to not
only edible packaging but sustainable packaging as a
whole. The next generation of food packaging should
significantly contribute to reduced waste in both food and
packaging materials, and its negative impacts on the
environment (e.g., resource utilization, greenhouse gas
emissions, pollution). Consumers play a very crucial role in
the success of environmentally friendly food packaging
through their decisions of buying the product. The decision
depends on many trade-off attributes like design, colour,
and shape for example colour influences the taste of some
products. Biodegradable polymers can help in overall
environmental sustainability as they can be used for high-
quality food products and to the enhancement of shelf life. 
 

Ooho
Biodegradable

and edible water
bottle






ROLE OF
BIOFERTILIZERS IN
PLANT GROWTH
AND SOIL HEALTH
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    Biofertilizers are likely called bio
inoculants as they are the preparations
containing living or latent cells of
microorganisms that facilitate crop plants'
uptake of nutrients by their interactions
within the rhizosphere once applied through
seed or soil. It accelerates bound
microorganism processes within the soil that
augment the extent of the convenience of
nutrients in a very type simply assimilated by
plants. Biofertilizers provide several other
advantages, including being a cost-effective,
environmentally friendly, and renewable
supply of plant nutrients, making them an
important component of integrated nutrient
management. We cannot yet claim bio-
inoculants as a viable alternative to chemical
fertilizers, but scientific awareness of the
subject will pave the road for their proper
application and reaping of full benefits in the
near future. In addition to this on a global
scale, recently published works on
biofertilizers state the varied role of bio
inoculants viz., other than nutrient
transformations in different crops. To
mention a few, an increase in root growth has
been observed in wheat due to the inoculation
of bioinoculant consortia.
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    Biofertilizer could be utilized as a nutrient source or
to improve soil microbial science by keeping up with
natural product yield also, quality and advancing
healthfully provided plants with lower creation costs.
Nitrogen-fixing microorganisms assume a significant
part in expanding yield by changing over climatic
nitrogen into natural structures usable by plants.
Rhizobia are cooperatively related to vegetables and
nitrogen obsession happens inside root or stem knobs
where the bacterium dwells. 

      Rhizobium immunization serves to further develop
nodulation, and plant development and produces higher
grain yield by 10-15% under cultivated conditions than
a harvest that has not been immunized. The most
probable contender for organic N obsession in rice is
types of Alcaligenes, Azospirillum, Bacillus, Herba
spirillum, Klebsiella, Pseudomonas and Rhizobium. 

Role of Biofertilizer in the Growth/Production of the crop

 Globally,
an

estimated
193 x 106
tons of N
is fixed
through

biological
N fixation
each year
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Sheet Series (Fact
Sheet 39), 

Cornell University,
USA



Farming | Volume 1 | Issue 3 | Page 27

  Azotobacter and Azospirillum are the two generally
significant non-harmonious N-fixing microorganisms
in non-leguminous yields. These N-fixing
microorganisms might be free-living or normally
related to rice plants. Underfitting conditions,
Azotobacter and Azospirillum can upgrade plant
improvement and advance the yield of a few
agricultural crops, significant yields in various soils
and climatic areas Azotobacter plays a significant job
in the nitrogen cycle in nature as it has an
assortment of metabolic capacities. 

     Other than assuming a part in nitrogen obsession,
Azotobacter has the ability to integrate and secretes
extensive measures of naturally dynamic substances
like nutrients like thiamine and riboflavin, nicotinic
corrosive, pantothenic corrosive, biotin, heteroxins,
gibberellins, discharge of alkali in the rhizosphere
within the sight of root exudates, which makes a
difference in adjustment of supplement take-up by
the plants.  

 Nitrogen
fixation is

the
process by

which
nitrogen in

the air
(N2) is

changed
(converted)

into
ammonia

(NH3)







https://wiki.kidzsearch.com/wiki/Nitrogen
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  Biofertilizers are useful for replenishing polluted
soils. Biofertilizers give nutrients and microorganisms
that may not be available in soil or that are of less
amount. They lessen the amount of expendable
squanders. Biofertilizers lessen the natural effect of
compound fertilizers particularly on soil and water.
They help to increment the nature of the dirt by giving
supplements and a normal climate in the rhizosphere.
It will help to diminish Nutrition overspill or draining,
alongside crop buildup the executives. Microbial
inoculants will likewise help to diminish the sums of
synthetic fertilizers used and increment in the
utilization proficiency of the applied composts. 

     Biofertilizers give insurance to plants by emitting
anti-infection agents which are powerful against many
plant microorganisms. Biofertilizers have dependable
impacts because of their sluggish supplement
discharge. The nutrients from biofertilizers are
delivered to plants gradually and consistently for
more than one season. Consequently, a long haul
utilization of biofertilizer prompts the development of
nutrients in the soil along these lines expanding the
general soil richness.  

Roles of Biofertilizer in improving the health of the soil
Bio-

fertilizers
improve

soil
texture,

structure,
supply of
nitrients,

water
holding
capacity

and
proliferate
useful soil

micro-
organisms

.



FASCINATION OF
GROWTH
REGULATORS IN
PLANT GROWTH
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    Plant growth regulators were first
used in agriculture in the United States
in the 1930s. Ethylene, a naturally
occurring chemical, was one of the
first plant growth regulators to be
discovered and effectively employed
for increasing pineapple flower
production. It has minimal harmful
effects on humans. Plant growth
regulators have been used extensively
in contemporary agriculture since
their introduction, and synthetic
compounds that replicate naturally
occurring plant hormones have been
developed.
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Auxins:
       Auxins are useful in tissue and organ culture
for cell elongation and cell division. They are
necessary for coleoptile and stem growth and
encourage secondary growth. Auxins, which are
essential for apical dominance, aid in the start of
adventitious roots in cuttings. It causes plants to
produce more female flowers while producing fewer
male blooms, as well as preventing premature fruit
drop and delaying leaf abscission. Auxins are also
important in extending dormancy. 

Gibberellins:
          Gibberellins are necessary for root, stem, leaf,
and coleoptile growth. It helps to break dormancy by
stimulating amylase production. Gibberellins aid in
seed germination, flowering induction, cell division
promotion, and genetic dwarfism. Reducing
androecium growth, can prolong senescence in
leaves and citrus fruits and induce sterility in
plants.

Auxins
were the
first plant

hormones to
be

discovered
and studied
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Cytokinin: 
     Cell division, lateral bud development, and
apical dominance are all stimulated by cytokinins.
On cortical cells of tobacco roots, it promotes cell
elongation many times. It promotes chloroplast
formation in callus tissues of excised cotyledons
when used exogenously. Potato stolons are
elongated, and tuber development is inhibited. It
also resists senescence by preventing the
degradation of metabolites like proteins, nucleic
acids, lipids, and chlorophylls in the leaves.

Ethylene:
         In barley and other cereals, ethylene promotes
seed germination. It promotes root and shoots
growth, as well as differentiation. Inhibits
longitudinal growth of the stem, but induces lateral
growth, resulting in an increase in stem girth.
Ethylene, like auxin, inhibits the growth of lateral
buds, resulting in apical dominance. It hastens the
abscission of both vegetative (leaves, stems) and
productive (flowers, fruits) sections of plants.

The
movement

of
cytokinins

is passive –
it does not

require
energy!

Ethylene is
a

particularly
interesting
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because it
exists as a

gas 
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Abscisic Acid: 
      Seed germination, root, stem, leaf, and
coleoptile growth are all inhibited by abscisic acid.
In several species, it causes seed and bud
dormancy. Under drought conditions, ABA builds
up in plants, causing stomata to close, and
preventing additional water loss. It causes seeds to
synthesise protein storage and increases senescence
and abscission of leaves, flowers, and fruits.

Plants
produce a
chemical

messenger,
called

abscisic
acid, to
alert the

rest of the
plant that it

is water
stressed




