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Harvest Indices, Harvest Factors and Stage of Harvest
of Flower Crops
Arunkumar P1 and Mangaiyarkarasi R2
1

2

Subject Matter Specialist (Agricultural Meteorology), KVK, Aruppukottai, PhD Scholar, TNAU, Coimbatore.

Introduction:
i) Mature: It is derived from Latin word
‘Maturus’ which means ripen. It is that stage
of fruit development, which ensures
attainment of maximum edible quality at the
completion of ripening process.
ii) Maturation: It is the developmental
process by which the fruit attains maturity. It
is the transient phase of development from
near completion of physical growth to
attainment of physiological maturity. There
are different stages of maturation e.g.
immature, mature, optimally mature, over
mature.
Senescence: Senescence can be defined
as the final phase in the ontogeny of the plant
organ during which a series of essentially
irreversible events occur which ultimately
leads to cellular breakdown and death.

The maturity has been divided into two
categories i.e. physiological maturity and
horticultural maturity.
Physiological maturity: It is the stage
when a fruit is capable of further development or
ripening when it is harvested i.e. ready for eating
or processing.
Horticultural maturity: It refers to the
stage of development when plant and plant part
possesses the pre-requisites for use by consumers
for a particular purpose i.e. ready for harvest.
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Importance of maturity indices:
 Ensure sensory quality (flavour, colour,
aroma, texture) and nutritional quality.
 Ensure an adequate postharvest shelf
life.
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Facilitate scheduling of harvest and
packing operations.
Facilitate marketing over the phone
or through internet.

Types of indices
 Visual - Size and shape, Colour
 Physical - Firmness, Specific gravity
 Chemical - Soluble salt content
 Calculated - Calender date, Heat
units
Harvest factors:
 Stage of harvest
 Time of harvest
 Method of harvest
Table 1. Harvesting stage of flowers
Flowers

Stage of harvest

Alstroemeria

When 1 or 2 florets open &
majority shows colour

Anthurium

Spadix fully developed

Antirrhinum

Lower three florets fully
opened
60% flowers fully opened

China aster
Chrysanthemum :
Standard

Spray
Anemone

Pompons
Dahlia
Dianthus
Gladiolus
Gypsophila

Fully open but before the
central disc florets in
diameter of 1.5-2.5 cm begin
to elongate
Flower fully opened but
before shedding of pollen
Flowers open but before the
central disc florets of
topmost flowers begin to
elongate
Centre of the oldest flower
fully open
When ray florets fully
opened
Standard-Paintbrush stage,
spray –fully opened
2-5 lower buds on the spike
show colour
25-30% Flowers open, but
not overly mature
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Hemerocallis

Half open flowers

Lilium

Colored buds

Phlox

Half florets open on spike

Tuberose

Base 2 florets show colour
and open
Half florets open on spike

Solidago
Strelitzia
Marigold

First florets open, fully
developed
Fully open flowers

Gerbera

First bud open and other 2
buds show colour
Outer petals fully expanded

Tulip

Half colored bud stage

Zinnia

Ageratum

When greenish tinge at the
centre disappears
30-35 % flowers in the
umbel open
When flowers start opening

Althaea rosea

30% florets open

Amaryllis
belladona
Orchids:

Only one flower open

Arachnis

When more than 50 % of
florets are fully open in
spike
When more than 50 % of
florets are fully open in
spike
When nearly 60-75 %
florets on spike fully open
All buds in spike open

Freesia

Agapanthus

Aranda

Ascocenda
Cymbidium,
Phalaenopsis
Dendrobium
Oncidium
Paphiopedilum
Vanda

All flowers open expect
topmost which is in bud
80% florets open
3 to 4 days after opening of
flower
When all flowers open
already

Rose:

5
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Red and pink
Yellow
White

When 1 or 2 petals begin to
unfold from tip
When petals outcurve from
the flower head
3-4 petals outcurve from tip

3.

Research articles:
1. Harvesting of Oriental lily even at green
bud stage exhibited longer vase life
(14.33 days) without abscission of florets
and buds (Narendra Chaudhary et
al.,2016)
2. Stage 1 and 2- can be used as foliage,
bouquets arrangements
Table. 2. Research articles referred:

Stage 3, 4 - stem lost its ornamental value
before full opening
Stage 5, 6, 7 - used as harvesting stage
Stage 7 – used stage of harvest in Brazil (Sá
et al., 2015)
Dendrobium ‘Suree White’ at four different
stages had no effect on vase-life
Dendrobium ‘Suree Peach’ “115” at stage 1
had the longest vase-life (10.0 days).
However, the vase-life of cut flowers
depended on the species as well as the
procedures during pre- and postharvest (S.
Yoodee, 2013)

Author

Crop

Materials and methods

Gladiolus cv Eight
Wonder

Half developed bud, fully swollen First floret open stage
bud not showing colour, first bud (14.30 day)
showing colour, first floret open
and two florets open

Barman and
Rajni (2004)

Gladiolus -Suchitra,
Sancerre and White
Prosperity

S1 ( when basal 1-2 florets
showed colour) stage
S2 ( when 5-7 florets showed
colour) stage
Unopened stage with fully
mature buds,
25% opened stage
50% opened stage.
S1 (when colour was
visible in 1-2 basal florets
S2 (when colour was visible in 45 florets)
S1-when the ray florets had
attained diameter of 1.0-1.5 cm,
S2-when the buds were half open
S3-when the buds were ¾ open
S2-One Floret open stage
S3- Two Florets open stage
S4-Three florets open stage
Unopened bract, when 1 bract
open, 2 bracts open, 3 bracts
open and 4 bracts open
Tight bud stage,
5-7 basal florets showed colour,
basal florets was half open
one basal floret was fully open

S2-vase life higher

Singh et al.
(2005)

25%-delayed senescence
and high panicle weight

Brahmankar et
al.(2005)

S2-exhibited early opening
of the basal floret, higher
vase life as well as per cent
opening of florets
S1- maximum longevity

Grover and
Singh (2010)

S2 – maximum vase life

Varu et al.
(2010)

3 bracts open – high vase
life

Mangave et al.,
2011

Tight bud stage – better
vase life - spikes

Singh and
Singh
(2013)

Golden rod

Gladiolus

Chrysanthemum –
Reagan Emperor
Tuberose
Heliconia – Golden
Torch- 80 cm in
length
Gladiolus cv White
Prosperity

References
Crilley RA, Pull RE. Post-harvest
handeling of bold tropical cut flowers
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Singh et al.
(2010)

Anthurium, Alpina Purpurata, Helicornia,
Strelitzia. Acta Horticulture. 1993; 337:201- 211.
Dastagiri D, Sharma BP, Dilta BS. Effect of
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wrapping materials and cold storage
durations on keeping quality of cut flowers of
Ornithogalum Thyrsoides Jacq. Indian
Journal of Applied Research. 2014; 7:4-6.
De Barman LC. Post-harvest behaviour
of cut tuberose spikes as affected by

2.

chemicals. Journal of Ornamental Horticulture.
1996; 1:66-68.
Doi M, Hu Y, Imanishi H. Water relations of
cut roses as influenced by vapor pressure deficits
and temperatures. Journal of Japan Society for
Horticulture Science. 2000; 69:584-589.

HORTICULTURE: POST HARVEST TECHNOLOGY

Flavor Potentiators
Reethu and Umaseeman
1

2

Ph.D Scholar and M. Sc Scholar , Dept. of Post Harvest Technology, UHS, Bagalkot

Flavor
Flavor is the term used to describe the
sensory impression of food, which is a
combined effect of taste, odour and
trigeminal impressions in the oral and nasal
cavities.
Flavor is one of the three main sensory
properties which is decisive in the selection,
acceptance and ingestion of food.
Flavor compounds arise mainly from
normal biosynthetic processes of animals
and plant metabolism.
These compounds exist as precursors
and develop characteristic flavoring effects
during processing or cooking.
Apart from the food components that
trigger the taste, odor and trigeminal
impressions, there are some components that
are capable of supplementing, enhancing or
modifying the flavor of food.
Although they have little or no flavor of
their own at typical usage levels.
These substances are commonly known
as flavor potentiators.
Flavor Potentiators
Flavor potentiators are chemicals which
themselves have little or no odor or taste. But
yet intensify or enhance the flavour of food at
usage levels. The effect of flavor potentiators
is accompanied by changes in the mouth feel
of the product thereby inducing a sensation
of fullness or satisfaction.

4.
5.
6.
7.
8.
9.

Guanosine 5´-monophosphate
Inosine 5´-monophosphate
Maltol
Ethyl maltol
Dioctyl sodium sulfocuccinate
N, N´ -di-o-tolylethylenediamine

Monosodium Glutamate
 Monosodium glutamate (MSG) is a
neutral salt of L glutamic acid which
occurs naturally as one of the amino
acids building blocks of food proteins.
 MSG was first isolated in a laboratory by
a Japanese scientist in 1908 and
subsequently patented by Ajinomoto
Corporation of Japan in 1909.
 The functioning of MSG is pH dependent
i.e. it must exist in the food as
monosodium salt.
 Therefore its use is limited to those foods
that are in the pH range of 5.0-8.0.
 It has the HS code 29224220 and the E
number E621.
MSG is called an “excitotoxin” by leading
neuroscientists because of its degenerative and
deadly effects on the brain and central nervous
system.
Monosodium glutamate has been associated
with the Chinese Restaurant Syndrome (CRS)

Compounds Used as Flavour
Potentiators in Food Industry
1. Monosodium glutamate
2. Monopotassium glutamate
3. Monoammonium glutamate

5´- Nucleotides
 5´- Nucleotides are the building blocks
of ribonucleic acid (RNA).
 It consists of a purine base, ribose and
phosphoric phosphoric acid linked to 5´position position of ribose.
 The
most
commonly
used
5´nucleotides as flavor potentiators are: 1.

VOLUME NO. 16, ISSUE NO.11
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Guanosine
5´-monophosphate
(GMP)
2.
Inosine
5´monophosphate (IMP)

Guanosine 5´-Monophosphate
 It is an ester of phosphoric acid with
the nucleotide Guanosine and ribose
sugar.
 Guanosine
monophosphate
is
commercially available in the form
of its salt “disodium “disodium
guanylate” guanylate”.
 The E number for disodium
guanylate is E627. Molecular
formula
of
Guanosine
5´monophosphate is C10 H14 N 5 O 8P.
Inosine 5´-Monophosphate
 Inosine
5´-monophosphate
is
commercially available in the form
of its salt “disodium inosinate”.
 The E number for disodium
inosinate is E 631
 Molecular formula of Inosine 5´monophosphate is C10H11N4Na2O8P
Maltol
 Maltol occurs naturally in many
plants and is formed in roasted malt,
baked goods etc.

3.





It was introduced as a flavor potentiator
in 1942.
The E number for maltol is E636.
It is commercially produced by the
fermentation of soyabean proteins or
glutinin.

Ethyl Maltol
 Ethyl maltol is derived from maltol
(E636) by replacing one methyl group
with an ethyl group.
 Ethyl maltol is 4 to 6 times stronger
stronger than maltol.
 The E number of ethyl maltol is E637
Applications of Flavor Potentiators
 Flavor potentiators find wide usage in
food products.
 Vegetables, Vegetables, sauces, sauces,
meats and other savory foods constitute
the major food application.
 The ability of flavor potentiators to
impart viscosity, drying and fullness is a
useful property in soups, gravies, sauces
and juices.
Reference
Reineccius G., 1994, Source book of flavors,
2nd edition, Aspen publications, Pp 642-647
Ashurst P. R., 1999, Food flavourings, 3rd
edition, Aspen publications, Pp 367-394.
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Noni (Morinda citrifolia L.)- A Wonder Fruit for
Wellness
Prasad Patil1*, S.L.Jagadeesh2, Gouthami Y3. Gouthami Shivaswamy4 and
Bharathkumar A5
Dept. of Post Harvest Technology, College of Horticulture, Bagalkote

Introduction
Noni (Morinda citrifolia L.) is popularly
known as Indian mulberry. It belongs to the
family Rubiaceae. Basically, Noni is a native
of South East Asia and it is cultivated in
Polynesia, India, the Caribbean, Central and
Northern South America. Although the South
Indian ancestors used it in the traditional
Indian medicinal systems like Siddha, Unani,
Ayurveda Therefore, its medicinal potential

need to be studied scientifically. In traditional the
fruit is used to prevent and cure several diseases.
It is primarily used to stimulate the immune
system and thus to fight bacterial, viral, parasitic
and fungal infections. It is also used to prevent
the formation and proliferation of tumors. It is
also used treat for arthritis and diabetes. These
medicinal properties of noni are due scopoletin,
nitric oxide, alkaloids, sterols and antioxidant
potential.
Chemical Composition of Noni: The
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major
micronutrients
are
phenolic
compounds, organic acids and alkaloids. The
most important phenolic compounds
reported are anthraquinones (damnacanthal,
morindone,
morindin
etc.),
aucubin,
asperuloside and scopoletin. The major
organic acids are caproic and caprylic acids.
While the principal alkaloid reported is
xeronine. The fruit contains 90% of water
and the main components of the dry matter
appear to be soluble solids, dietary fibers and
proteins. The main amino acids are aspartic
acid, glutamic acid and isoleucine. Minerals
account for 8.4% of the dry matter and are
mainly potassium, sulfur, calcium and
phosphorus. Vitamins have been reported in
the fruit, mainly ascorbic acid (24–158
mg/100 g dry matter) and provitammin A.
These compounds plays major role in human
health.

Biological Activity of Morinda
citrifolia:Xeronine: - Ralph Heinicke, states that
the Noni fruit contains a natural precursor
for
Xeronine
that
is
Proxeronine.
Proxeronine is converted to the alkaloid
Xeronine in the body by an enzyme
Proxeroninase. He stated that Xeronine is
able to modify the molecular structure of
proteins. Thus Xeronine has a wide range of
biological activities. When a protein such as
an enzyme receptor or signal transducer is
not in the appropriate conformation, if it not
work properly then Xeronin interact with
protein structure make it in to proper
confirmation. It results in to protein
functioning properly. This ailment helped to
cure high blood pressure, menstrual cramps,
arthritis, gastric ulcers, sprains, injuries,
mental depression, senility, poor digestion,
drug addiction and pain.
Scopoletin: - It is a coumarin
compound and has been found to have
analgesic properties as well as a significant
ability to control serotonin levels in the body.
It also has anti-microbial and antihypertensive effects.
Alizarin and limonene: - Found to

VOLUME NO. 16, ISSUE NO.11

inhibit the formation of blood vessels over the
tumor by antiangeogenesis property. Thus a Noni
juice inhibits the growth and mutations of
malignant cells and induces programmed cell
death or apoptosis.
Polysaccharides: - Glucoronic acid,
galactose, arabinose, rhamnose, glycosides and
trisaccharide fatty acid ester showed immunostimulatory, immune-modulatory, antibacterial,
antitumor and anticancer activity.
Beta Carotene: beta carotene reduced the
oxygen free radical and prevents oxidative
damage. It reported that long term use of
moderate dose of β-carotene significantly
reduced prostate cancer incidence in male
smokers.
Immune System Booster: - It activates
macrophages and strengthens the immune
system, which then produces more lymphocytes.
It also contains antibacterial agents that fight
infectious bacteria, including Staphylococcus
aureus and Escherichia coli.
Antidepressant/Sedative: - It stimulates
seratonin and melatonin, two very important
hormones. Seratonin affects mood, emotions and
sleep; imbalance in levels of serotonin may
contribute to depression. Melatonin regulates the
Circadian rhythm its help to sleep keeping this
regular will help for a good night’s rest also
improving mood.
Memory Healthier and Booster: - Noni
prevents absorption of cholesterol by way of its
large amount of phytosterols. This directly keeps
brain healthier and plaque does not build up in
arteries feeding the brain, keeping it properly
oxygenated.
Anti-Cancer Activity: - It stimulates
production of nitrous oxide .It reduces tumor
growth and helps to body fight against the
cancerous replication of cells. It arrests the
tumour growth.

References
Thorat, B. S. and Patil, A. K. K., 2017, Noni
fruit crop is a versatile medicinal plant. Journal
of Medicinal Plants., 5(5): 247-249.
Ali, M., Kenganora, M. and Manjula, S. N.,
2016, Health benefits of Morinda citrifolia
(Noni): A review. Pharmacognosy Journal, 8(4).
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Prebiotics, Probiotics and Synbiotics
1*Gouthami

Y.,2 S. L. Jagadeesh., 3Gouthami Shivaswamy and 4 Prasad patil.
Dept. of Post-Harvest Technology, College of Horticulture, Bagalkote

Introduction
Probiotics are live microorganisms
which will be ready to help prevent and treat
some illnesses. Promoting a healthy
alimentarycanal and a healthy immune
system are their most generally studied
benefits at this point. These are also
commonly referred to as friendly, good, or
healthy bacteria. A prebiotic is a selectively
fermented ingredient that permits specific
changes, both with in the composition
and/or activitywithin the gastrointestinal
microflora that confers benefits upon host
well-being and health", whereas synergistic
combinations of proand prebiotics are called
Synbiotics.
The health benefits imparted by
probiotics and prebiotics also as synbiotics
are the topic of in depth of extensive research
in the past few decades. These food
supplements termed as functional foods are
demonstrated to change, modify and
reinstate the pre-existing intestinal flora.
Most commonly used probiotic strains are:
Bifidobacterium, Lactobacilli, S. boulardii, B.
coagulans. Prebiotics like FOS, GOS, XOS,
Inulin; fructans are the foremost commonly
used fibers which when used along with
probiotics are termed synbiotics and are
ready to improve the viability of the
probiotics. Present review focuses on
composition and roles of Probiotics,
Prebiotics and Synbiotics in human health.
Probiotics The term Probiotics is
derived from a Greek word meaning “for life”
and used to define living non-pathogenic
organisms and their derived beneficial effects
on hosts. The term “Probiotics” was first
introduced by Vergin, when he was studying
the detrimental effects of antibiotics and
other microbial substances, on the gut
microbial population. He observed that
“probiotika” was favourable to the gut
microflora. Probiotic were then redefined by
Lilly and Stillwell as “A product produced by
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one microorganism stimulating the growth of
another microorganism”. Subsequently the term
was further defined as “Non-pathogenic
microorganisms which when ingested, exert a
positive influence on host’s health or physiology”
by Fuller. The latest definition put forward by
FDA and WHO jointly is “Live microorganisms
which when administered in adequate amounts
confer a health benefit to the host”.
Prebiotics are mostly fibres that are nondigestible food ingredients and beneficially affect
the host’s health by selectively stimulating the
growth and/or activity of some genera of
microorganisms in the colon, generally
lactobacilli and bifidobacteria (DeVrese and
Schrezenmeir 2008).
An Ideal Prebiotic Should be
1. Resistant to the actions of acids in the
stomach, bile salts and other hydrolyzing
enzymes in the intestine
2. Should not be absorbed in the upper
gastrointestinal tract.
3. Be easily fermentable by the beneficial
intestinal microflora (Kuo 2013).
Prebiotics like inulin and pectin exhibit
several health benefits like Reducing the
prevalence and duration of diarrhea, relief from
inflammation and other symptoms associated
with intestinal bowel disorder and protective
effects to prevent colon cancer (Pena 2007).
Synbiotics: Refer to food ingredients or
dietary supplements combining probiotics and
prebiotics in a form of synergism, hence
synbiotics.The word “synbiotics” alludes to
synergism, this term should be reserved for
products in which the prebiotic compounds
selectively favour the probiotic organisms (Cencic
and Chingwaru 2010). Synbiotics were developed
to overcome possible survival difficulties for
probiotics. It appears that the rationale to use
synbiotics is based on observations showing the
improvement of survival of the probiotic bacteria
during the passage through the upper intestinal
tract.

10
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The probiotic strains used in synbiotic
formulations
include
Lacbobacilli,
Bifidobacteriaspp, S. boulardii, B. coagulans
etc., while the major prebiotics used
comprise
of
oligosaccharides
like
fructooligosaccharide (FOS), GOS and
xyloseoligosaccharide
(XOS),
inulin,
prebiotics from natural sources like chicory
and yacon roots, etc.
The health benefits claimed by synbiotics
consumption by humans include:
1. Increased levels of lactobacilli and
bifidobacteria
and
balanced
gut
microbiota,
2. Improvement of liver function in
cirrhotic patients,
3. Improvement of immunomodulating
ability,
4. Prevention of bacterial translocation and
reduced incidences of nosocomial
infections in surgical patients, etc.
(Zhang et al.2010).

Health Benefits of Probiotics
Probiotic
bacteria
have
become
increasingly popular during the last two
decades as a result of the continuously
expanding scientific evidence pointing to
their beneficial effects on human health. As a
result, they have been applied as various
products with the food industry having been
very active in studying and promoting them.
In light of this ongoing trend and despite the
strong scientific evidence associating these
microorganisms to various health benefits,
further research is needed in order to
establish them and evaluate their safety as
well as their nutritional aspects.
1. Probiotics help balance the friendly
bacteria in digestive system
2. Probiotics can help prevent and treat
diarrhea
3. Probiotic supplements improve some
mental health conditions
4. Certain probiotic strains can help
keepheart healthy
5. Probiotics may reduce the severity of
certain allergies
6. Probiotics can help reduce symptoms of
certain digestive disorders

VOLUME NO. 16, ISSUE NO.11

7.
8.
9.
10.

Probiotics may help boost immune system
Probiotics may help lose weight and belly fat
Probiotics may improve mental health
Probiotics may help after traumatic brain
injury

Health Benefits of Prebiotics
1. Increase Ca and Mg absorption
2. Enhanced and strengthened immune system
3. Reduced blood triglycerides levels
4. Improve bowel regularity
5. Reduce the intestinal infections
6. May reduce the anxiety
7. May reduce the inflammation in the colon
walls
8. Increased good bacteria in the gut
9. Reduces the unwanted bacteria in the gut
10. Stronger the bones, increased bones density
Conclusion
Probiotics, probiotics and synbiotics have
systemic effects on the host’s health metabolism
and immune system. Utilization of prebiotics by
probiotics should be a pre-requisite for symbiotic
selection, in order to maintain a good synergy
between the two and maximize the beneficial
effects.
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Introduction
Artificial intelligence (AI), or machine
learning/machine vision, is playing a
predominant role in the world of food safety
and quality assurance. According to Mordor
Intelligence, AI in the food and beverages
market is expected to register a CAGR of
28.64 percent, during the forecast period
2018-2023. AI makes it possible for
computers to learn from experience, analyze
data from both inputs and outputs, and
perform most human tasks with an enhanced
degree of precision and efficiency.
In
computer
science,
artificial
intelligence (AI), sometimes called machine
intelligence, is intelligence demonstrated by
machines, in contrast to the natural
intelligence displayed by humans and
animals(Viejoet al., 2018).
Food processing is one of the major
manufacturing sectors. According to the
United States Department of Agriculture, 16
percent of the value of shipments from all
U.S. manufacturing plants comes from food
processing plants. These plants employ
around 1.5 million. For the most part, the
sector is a very high volume, low margin
industry. Finding new ways to gain even
modest increases in efficiency can make the
difference between a facility turning a profit
or a loss. This is why some of the largest food
processing companies are turning to artificial
intelligence technology in attempts to
improve numerous aspects of the process.
Offer many possibilities to optimize and
automate processes, save money, and reduce
human error for many industries. AI and ML
can benefit restaurants, bars, and cafe
businesses as well as in food manufacturing.
These two segments have common use cases
where AI in the food industry can be applied
(Sharma, A.K).

2.

3.

4.

Using AI in Food Industry
1. Supply Chain Optimization: less
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waste and more transparency: As long as
food manufacturers are concerned with food
safety regulations, they need to appear more
transparent about the path of food in the
supply chain. Here, AI in food manufacturing
helps to monitor every stage of this process
— it makes price and inventory management
predictions and tracks the path of goods from
where they are grown to the place where
consumers receive it, ensuring transparency.
Sorting
Food:
Optical
Sorting
Solutions: Instead of manually sorting large
amounts of food by size and shape the AIbased solutions to easily recognize which
plants should be potato chips and which are
better to use for French fries.Vegetables of an
inappropriate colour will also be sorted out
by the same system, decreasing the chance
that they are discarded by buyers. Food
Sorters and Peelers developed by TORMA
show better processing capacity and
availability, which increased food quality and
safety. This is achieved by using core sensor
technologies and a camera that recognizes
material based on colour, biological
characteristics, and shape (length, width, and
diameter); the camera has an adaptive
spectrum that is well suited for optical food
sorting.
Ensuring Personal Hygiene: AI is also
helping to improve personal hygiene in a food
plant, which is just as important as hygiene in a
kitchen, and helps to ensure that a facility is
compliant with regulations. The system, which
can also be used in restaurants, uses cameras to
monitor workers, and it uses facial-recognition
and object-recognition software to determine if
workers are wearing hats and masks as required
by food safety laws. If it discovers a violation, the
software extracts screen images for review.
Predictive
Maintenance,
Remote
Monitoring,
and
Condition
Monitoring:
It
is
obvious
that
manufacturing a lot of goods demands large,
complicated, and intricately constructed
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mechanisms. The maintenance of such
machines can be rather costly without
predictive maintenance – figuring out
the time-to-repair and cost-to-repair
indicators through categorizing issues
and making predictive alerts. Timely
repairs can save up to 50% maintenance
time and reduce the costs needed for it
by almost 10%. To perform remote
monitoring on complicated mechanisms,
you can make a Digital Twin of a
machine that will show you the
performance data on parameters and
manufacturing processes and boost the
throughput. Machine Learning also
allows the identifications of factors that
affect the quality of the manufacturing
process with Root Cause Analysis
(eliminating the problem at its very
source). With condition monitoring, you
are able to monitor the equipment’s
health in real-time to reach high overall
equipment effectiveness (OEE).

The Benefits of AI in the Food
Industry
1. Recently, more and more companies are
trusting Artificial Intelligence to improve
supply chain management thorough
logistics and predictive analytics as well
as to add transparency.
2. Digitization of the supply chain
ultimately drives revenue and provides a
better understanding of the situation. AI
can analyze enormous amounts of data
that are beyond human capability.
3. Artificial Intelligence helps businesses to
reduce time to market and better deal
with uncertainties.
4. Automated sorting will definitely reduce
labour costs, increase the speed of the
process, and improve the quality of
yields (Masood and Hashmi 2019).
Artificial Intelligence in Food Waste
The humans currently don’t use their
resources wisely and mono-cropping, the
blanket application of synthetic chemical
fertilizers and intensive land use, can be
replaced
with
“smarter”
methods.
Information gathered from sensors, drones,
and satellites, as well as other equipment,
could help farmers make better decisions
VOLUME NO. 16, ISSUE NO.11

faster (Beheraet al., 2015) Here are some ways to
reduce food waste with AI:
While some solutions analyze the
ripeness of the fruits, others figure out
what microbes could increase crop
growth without the involvement of
synthetic fertilizers.
 Farmers could get rid of field trials,
benefiting from advantages of the AI,
which will save significant amounts of
money.
 If farm-based food supply chains use
visual imagery technology, the food
inspection process will be much easier.
 AI food tracking will enable us to sell
food before it becomes waste, through
more efficiently connecting farmers with
restaurants or people buying food.
The main challenge to make these ideas a
reality can not be delivered by one company. The
whole industry needs to be changed. An entire
network of partners is required to help these
changes make a significant impact on the world.


Conclusion
The implementation of AI and ML in food
manufacturing and restaurant businesses is
already moving the industry to a new level,
enabling fewer human errors and less waste of
abundant
products;
lowering
costs
for
storage/delivery and transportation; and creating
happier customers, quicker service, voice
searching, and more personalized orders.
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Introduction
Responses
of
some
species
to
disturbances can be used as a parameter of
analysis about levels of change in the
environmental services. These species can be
used as environmental bio-indicators. Class
Insecta has many appropriate species.
Invertebrates are more severely and quickly
affected than other taxa by changes in the
landscape. The insects are responsible for
many processes in the ecosystem and its loss
can have negative effects on entire
communities. Thus, a strong understanding
of insect responses to human activity is
necessary both to support policy decisions
for conservation and to evaluate functional
consequences of human disturbance on
ecosystems (Nicholsa et al., 2007).
Insects groups can be used as a
environment bio-indicators:
Odonata (dragonflies) are very sensitive
to changes caused to their habitat, especially
lakes and flooded drainage areas and they
are) reported as indicators of water quality.
Several other species of the families
Gyrinidae,
Dytiscidae,
Hydrophilidae
(Coleoptera),
Notonectidae,
Veliidae
(Heteroptera)
and
Plecoptera
and
Ephemeroptera Orders have high adaptive
capacity,
colonizing
most
of
the
environments and occurring throughout the
year, reflecting ecological and geographical
changes, and hence their conservation status.
The tolerance of aquatic organisms to
heavy metals has been explained by the
metallothioneins (MTs) formation in many
aquatic organisms. If the presence of MTs is
a measure of metal tolerance, the
measurement of MTs could provide clues
about the tolerance in this organisms and
possible toxic agents responsible for
environmental stress. However, insects are
less used as pollution bio-indicators by
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metals, although species of the genus Halobates
are suitable for bioindication of cadmium and
mercury.
Land insects are good bio-indicators in
various types of environmental change. The
Order Coleoptera represents approximately 20%
of the total diversity of arthropods and plays roles
in maintaining soil quality, population regulation
of other invertebrates and energy flow, and
contributes to the physical and chemistry soil
formation.
Beetles
species
(Coleoptera:
Scarabaeidae) have a high potential as
environmental indicators in forest area or
agricultural crops.
Beetles from Order Coleoptera and Family
Carabidae are important predators. They
participate of biological control, biological
monitoring of pollution from oil, sulfur,
herbicides, CO2, insecticides and radioactive
phosphorus.
The moths and butterflies (Lepidoptera),
besides having basic requirements, have
ecological faithfulness in temperate and tropical
regions and are very sensitive to changes in the
environment. The habitat mosaic maintenance
that includes primary forests and other changed
areas with different change levels was the
strategy to protect Lepidoptera diversity in
natural environment management.
Some lepidopteran groups are used as
environmental pollution indicators by heavy
metals and carbon dioxide (CO2 concentration) in
locations close to industrial areas and even within
urban areas. Presence and consequences of
copper, iron, nickel, cadmium, sulfuric acid ions
and other substances used in fertilizers were
studied with pupae of different Geometridae and
Noctuidae species, Eriocraniidae populations,
cycle duration and newly hatched larval mortality
rate from butterflies (Family Nymphalidae),
which feed on plants subjected to high CO2
concentrations.
Collembola are primitive insects that
influence soil fertility through microbial activity
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stimulation, the fungi spore distribution and
inhibit fungi and bacteria action causing
diseases in plants. They are very sensitive to
changes in the soil and diversity reduction
can show us pollution by heavy metals,
pesticides in agricultural soils and soil water
acidification by organic pollutants and waste.
Ants are used as soil quality bioindicators and have a key role in the recovery
of degraded and reforested areas. This group,
which is very sensitive to human impact,
could be used as environmental indicators in
different ecosystems. Depending on the
degree of the environmental change, many
expert species are extinct of the site,
encouraging the establishment of dominant,
aggressive and generalist species, which can
be used as indicators of disturbed habitats.
The ants presented a strong resistance to
pollutants (radioactive and industrial
pollutants) that may be because only about
10% of individuals fall outside the nest and
exposed to the harmful pollution effects.
Peck et al. (1998) suggest that some ant
groups have potential as biological indicators
of soil conditions, crop management and
assessment systems for plantations in
agroecosystems. The impact of ants in soil is
demonstrated by leaf cutting ones in the
tropics, where they are the most important
agent of change in the soil, contributing to
improving physical and chemical quality.
Order Diptera is a very heterogeneous
group and there are some restrictions on its
use as bio-indicator because of the lack of
ecological knowledge of many groups of flies.
However, some flies species are considered
good environmental change bio-indicators.
Bartosova et al. (1997) showed the potential
of species from the Family Sarcophagidae as
environmental pollution indicators by heavy
metals, asbestos fibers and waste chemicals.
However, due to variability in the flies’
sensitivity to insecticides and herbicides,
Frouz (1999) recommends that one must be
careful when using some species of flies as
chemical indicators of contaminated soil.
Family Syrphidae, one of the largest
families of Diptera, has wide distribution,
well known taxonomy and its larvae require
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different environmental conditions, which makes
these flies’ good bio-indicators. Due to
environmental requirements of their larvae,
these insects are particularly affected by the
landscaping diversity reduction.
Most of the research on pollinators as bioindicators have been on population level and
have focused mainly on bees. The pollinator
strength and its population size are generally
considered the most important features for plant
reproduction, especially to the agricultural crops.
Pollinators,
especially
honeybees
(Apis
mellifera), are considered reliable biological
indicators because they show environment
chemical impairment due to high mortality rate
and intercept particles suspended in air or
flowers. These substances can then be detected
using methods of analysis.

Conclusion
Studies about biodiversity preservation in
ecosystems can provide information about
maintenance of environmental resources and
sustainable development. Insects are the most
abundant animals in almost all ecosystems and
can be used to evaluate the impact of
environmental change. Through population and
behavioral studies and the taxonomy of species,
it’s possible to estimate what the current
degradation rate is and its future consequences.
Therefore, finally concluded that the Class
Insecta has many potential representatives that
can be used as environmental bio-indicators,
among which are some species from the
Coleoptera, Diptera, Lepidoptera, Hymenoptera,
Hemiptera, Isoptera Orders and others.
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Introduction
Fruit quality monitoring is one of the
major concerns within the food industry
(Kriz et al., 2002). In particular, there is a
growing need to develop analytical
instruments which can provide quality
monitoring for the entire food processing
operation, including starting materials and
final products (Whitaker, 1994). Biosensors
are highly selective analytical instruments,
due to the high selectivity of the biological
recognition element employed which is
applied in an array of disciplines including
medicine, industry, environmental analysis,
food technology, and military (Wang, 2001).
A Biosensor is a self-contained
integrated device that is capable of providing
specific quantitative or semi-quantitative
analytical information using a biological
recognition element which is in direct spatial
contact with a transduction element(IUPAC
,1996). Professor Leland C Clark Jnr. is
known as the father of the biosensor
Concept. A food quality biosensor is a device,
which can respond to some property or
properties of food and transform the
response(s) into a detectable signal, often an
electric signal.

Characteristics
 Linearity: - Linearity of the sensor
should be high for the detection of high
substrate concentration.
 Sensitivity: - Value of the electrode
response per substrate concentration.
 Selectivity: - Chemical interference
must be minimized for obtaining the
correct result.
 Response Time: - Time necessary for
having 9 5 % of the response.

Types of Biosensor
 Optical Bio sensors

Calorimetric Bio sensor

Organic acid Bio sensor

Piezo-Electric or Acoustic Bio Sensors

Electrochemical Bio sensors

Immunosensor
Applications
 Testing for pesticides in the crop.
 Soil pH testing
 Crop deterioration test
 Crop respiration detectors
 Gases detectors
 Environmental pollutants
 DNA testing of the cows
 Pathogen Testing in the milk
 Milk bacterial Load
 Micro-organism Identification in the
milk
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Fruit Maturity, Ripening and Quality
Relationships
Nanosensors for food safety

Advantages
 Barrier resistance
 Incorporation of active components
to
 provide functional performance
 Sensing of relevant information
 Taste, colour, flavour, texture and
consistency of foodstuffs, increased
absorption and bioavailability of
nutrients and health supplements.
 New food packaging materials with
improved mechanical, barrier and
antimicrobial properties
Limitations
 Custom made are expensive
 Highly trained and skilled person
required
 Proper handling is required
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PLANT BREEDING AND GENETICS

Mutation Breeding – A Variation Breeding
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Introduction
Mutation is sudden or spontaneous
heritable change in the characteristics of an
organism.The Ter mutation was introduced
by Hugo de Vries in 1900.
Mutaion breeding is a method in which
seeds are exposed to chemicals or radiation
in order to grow plants with desirable traits
to be bred with other cultivars.The term
mutation breeding( mutations zuchtung) was
first coined by Freisleben and Lein in 1944.
They referred mutation breeding as
deliberate induction and development of
mutant lines for crop improvement.
For the first time mutation was induced
in plant in 1927 that is radium ray treatment
of Dhatura stramonium by Gregar and
Blakeslee. Mutation can be induced by
chemical treatment (Arginine dye, base
VOLUME NO. 16, ISSUE NO.11

analogs etc.) or physical treatment (UV ray, x-ray
etc.) These are called mutagens. Mutagenic
property of X ray was discovered by Muller in
1927.Father of Mutation breeding is Ake
Gustafsson.
Mutation breeding is fundamental and very
successful method in the global effort of
agriculture to feed ever increasing and
nutritionally demanding human population.

Procedure of Mutation Breeding
The main steps of the mutation breeding are:
17
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1.
2.
3.

Selection of plant for mutation breeding
Selection of part of plant to be treated
and
Selection of mutagen and doses of
mutagens;mutagens
induces
high
frequency of chromosomal changes and

4.

mitotic and meiotic irregularities hence
optimum mutagen dose is which provides
maximum mutation without killing the
organisms.
Handling and screening of M2 and
subsequent segregating generations.

Fig: A generalise scheme of Mutation breeding

Screening/ selection techniques used in
mutation breeding for M2 and other
segregating generation are usually of 3 types:
1. Visual screening: Screening by seeing.
2. Physical or mechanical screening:
Screening on the basis of seed size,
weight , shape, density etc. using proper
material.
3. Other techniques; like colorimetric test,
chromatographic or electrophoresis
techniques can be used to screen the
mutants.

Achievements of Mutation Breeding
 Higher yield Barley(DL253) , Pea
(Hans) , Groundnut (Co 2, TG17).
 Short stature Barley (RDB1) , Rice (
Prabhavati).
 Water logging tolerance in Jute(
Padma).
 Stress resistance salt tolerance in
rice (Mohan).
 Earliness in rice ( Indira, Padmini,
etc.)
 Bold seed size groundnut ( PB1, PB
2, Vikram ) , rice (Jagannath).
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Advantages of Mutation Breeding
 Mutation breeding is cheap and quick
method of developing new varieties.
 It is very effective for the development
and
improvement
of
oligogenic
characters.
 Mutagens can be use to induce CMS in
many plants. Ethidium bromides is used
to induce CMS in Barley.
Limitations of Mutation Breeding:
 There is health risk related to mutation
breeding as treatment with mutagens
may be harmful to the civilization.
 The result is random and predictable.
Mutation is not always beneficial.
 Most of mutants produced are may be of
no use.
 Useful mutants are rare and recessive.
 Mutation sometimes causes harmful
pleiotropic effect on other traits.
 Yield trials , storage and handling is
expensive and space taking process.
References
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Agriculture was developed at least
10,000 years ago and it has undergone
significant developments since the time of
the earliest cultivation. Insects have lived on
earth for about 350 million years, compared
with less than 2 million for human. Of an
estimated 5-10 million species of insects,
probably not more than a fraction of 1 per
cent interact, directly or indirectly with
human. Less than 0.5 per cent of the known
insect species are considered pests (Atwal
and Dhaliwal, 2015).
Insects are the most diverse species of
animals living on earth. Apart from the open
ocean, insects can be found in all habitats;
swamps, jungles, deserts, even in highly
harsh environments such as pools of crude
petroleum (Imms, 1964). Insects are
undoubtedly the most adaptable form of life
as their total numbers far exceed that of any
other animal category. From history we come
to know that the management of pests is not
new to us and our ancestors also were
engaged in it. e.g. during ancient time, in
2000 B.C. Rig Veda, mentioned the use of
poisonous plants for pest control, in 600 B.C.
Charaka regarded neem flowers, fruits,
leaves, bark and roots as the ‘Panchamrit’
and in 400 B.C. Persian King Xerxes reign
mentioned the use of pyrethrum (Tanacetum
cinerariaefolium) for delousing procedure of
children. In modern era, management tactics
include the physical, mechanical, legal,
cultural, biological, botanical, biorational,
genetic,
biotechnological,
host
plant
resistance comprising all known as
integrated pest management and is most
widely used weapon for managing the
insects. Among all techniques, chemical
insecticide is the only tool most widely used
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by farming community over the globe. The
insecticides machinery has been rolling since
early 1940s when DDT was first introduced,
bringing about a novel paradigm in man’s fight
against pests and diseases.
After using chemical insecticides, a question
arises to mind does anything remain free from
contamination of insecticides residue? Nothing
remains free from its contamination neither
environment nor even the mother milk. Even our
food turns into poisonous and specifically the
problem of residues arise more in developing
country e.g. in India, highest rate of vegetables
contamination due to insecticides has been
observed in the samples collected from Haryana
(100%), Bihar (69%), Delhi (71-100%) and
Karnataka (100%) (Tomer and Kaur, 2013). Even
in soil, residues of insecticides have been
detected.
In the United States and Europe, many
beekeepers experienced 40 to 50 per cent losses
of honeybees in winter (Grossman, 2013). In
2014-2015, 40 per cent of US bee colonies died
(Anonymous, 2015). Children who are frequently
exposed to a small amount of organophosphates
were suffered from attention deficit hyperactivity
disorder (Anonymous, 2017). As per the report of
Pesticide Action Network Europe, species loss
was highest in areas with intensive agriculture
and aerial spraying of pesticides (Gibbs, 2009). In
small area of the Argentine pampas,
monocrotophos killed 6,000 Swainson’s hawks
(BLI, 2004).
One major reason behind insects
becoming the pests is man manipulated habitats,
that is, agroecosystems that fulfil man's needs,
where crops are selected for their large size, high
yield, nutritious value and clustered in a confined
area. This does not only satisfy man's demand,
but provides a highly conducive environment for
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herbivorous insects at the same time. This
can be also supported from the fact that does
any havoc of insect is occurred in any part of
ecosystem (without intervention of man) till
today. Insects are beautiful creature just like
other living organism including humans and
have same right on all resources present
around equally as human. All living
organisms are the crucial components
forming the base for self regulating energy
flow system. An insect plays a very vital role
and become the major group of organism in
second trophic level which is still
unaccountable in terms of monetary value.
All the activities (beneficial) carried out by
insects is yet to be measured over the globe.
Over 90 per cent of the 2,50,000 flowering
plant species depend on pollinators.
Pollinators are big deal than our climate
change. Can you imagine the farming without
bees in which farmers have to do pollination
manually, how laborious task for man is it?
What will be the monetary value? Apart from
that insects are also used as food; insect
derived products; insects as pollinators;
insects as biological control; insects in
forensic; medicinal use of insects; role of
arthropods in maintaining soil fertility and
role in food chain. A superficial look on
beneficial role by insects undoubtly reflects
more benefits than harm by insects. The

chemical war is never won and all life is caught in
its violent crossfire. Hence, stop the chemical war
with insects and find new ways to mitigate the
losses caused by insects keeping in view all
concern mentioned above.
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Pesticide
Pesticide is “Any substance intended for
preventing, destroying, attracting, repelling,
or controlling any pest including unwanted
species of plants or animals during the
production,
storage,
transport,
and
distribution and processing of food,
agricultural commodities, or animal feeds or
which may be administered to animals for
the control of ectoparasites. (CAC, 2013).
These are some commonly used pesticides in
August, 2020

agriculture
viz.,
insecticide,
nematicide,
molluscicide, rodenticide, acaricide, fungicide,
bactericide, algicide, herbicide, termiticide,
avicide, piscicide. Pesticides began flourishing
after 1940s with the discovery of DDT by Paul
Muller. Initially the use of pesticides reduced pest
attack and paved way for increasing the crop
yield as expected this led. Residues were there
ever since we started using pesticides. Since the
present day consumers are more health conscious
and we became concerned about pesticide
20
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residues as well as their potential health
risks.

Pesticide Residue
Pesticide Residue means any specified
substance in food, agricultural commodities,
or animal feed resulting from the use of a
pesticide. The term includes any derivatives
of a pesticide, such as conversion products,
metabolites,
reaction
products,
and
impurities considered to be of toxicological
significance (CAC, 2013). It has been found
that only 1% of applied chemical only reach
to target organism, the rest is will be
dissipated to surrounding environment
including soil, water, crop etc., this left over
pesticide will be the cause of residue
problems.
Degradaton of Pesticide Residues
After applying pesticide on plant it will
be further degraded by so many reasons.
Some of natural reasons for degradation of
pesticides on plants are photo degradation,
microbial degradation, rainfall.
Photo Degradation
Sunlight photo degradation is one of the
most destructive pathways for pesticides
after their release into the environment.
Plant surfaces, especially leaf surfaces, are
the first reaction environment for a pesticide
molecule after application, and spray drift
would indirectly present a similar situation.
The extent of sunlight photolysis is highly
dependent on UV absorption profiles of the
pesticide, the surrounding medium, and the
emission spectrum of sunlight. Because the
energy to break chemical bonds in pesticide
molecules usually ranges from 70 to 120 kcal
mol−1, corresponding to light at wavelengths
of 250–400 nm (Watkins 1974), spectral
irradiance of sunlight detected near the
ground becomes important in determining
the photo degradation profiles of pesticide.
Sunlight near the ground exhibits a
maximum at around 440–460 nm, and its
intensity at the UV region responsible for
photo degradation of pesticide becomes
approximately 5% - 6% of the total intensity
(Parlar 1990).
Rain
Rainfall can remove applied pesticides
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by (1) directly washing the pesticide away or
physically removing it, (2) diluting the product to
a less effective form, (3) redistributing the active
ingredient, or (4) extracting the pesticide from
the plant tissue altogether. The removal of
pesticide by rain depends upon the these factors
or combinations of these factors , the time
between the application and the rainfall event,
the amount of rainfall, the formulation of the
pesticide, and the properties of the target surface.
The duration of a precipitation event is relatively
unimportant, but the amount of rainfall will
significantly impact the insecticide residues
remaining on the fruit and leaves of the plant
(Wise 2010). Removal of pesticides is greatest
when rainfall occurs within 24 hours after
application (McDowell et al. 1985). 2 to 5 mm of
simulated rain applied 1 h after spraying, washed
off 50% or more of the original deposit (Frans et
al., 2006).
Microbial Degradation
Microbial
degradation
of
chemical
compounds in the environment is an important
route for the removal of pesticides. According to
the definition by the International Union of Pure
and Applied Chemistry, the term biodegradation
is “Breakdown of a substance catalyzed by
enzymes in vitro or in vivo. When the pesticide
are degrades by microorganism like bacteria and
fungi is called as microbial degradation. Usually
microorganism effective in removel of nonpersistence ninsecticides means which have long
life period after application. Non persistent
inecticides are methoxychlor, malathion, carbaryl
etc,. Methoxychlor which is main component of
malathion was broken down by microorganisms
(achromo bacter, bacillus) to 2, 5-dichloro-4methoxyphenol which is non-toxic to human
beings. Consortium of 4 efficient fungal isolates
such as Isaria farinosa, Aspergillus fumigutes,
Trichoderma
viride
and
Penicillium
griseofulvum degrade 65.70 per cent of 100 ppm
and 45.6 per cent of 400 ppm chlorpyrifos in soil
(Karolin et al., 2015).

Causes for Pesticide Residues in Food
Commodities
1. Use of Non-recommended
pesticides
(CIB&RC)
2. Recommendations
by
non-authorized
persons.
3. Non-judicious and indiscriminate use
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4.

Insufficient waiting period

there should be some regulatory measures.

Pesticide Residue Management in
Food Commodities:
Since agricultural crops cannot be
marketed when they contain pesticides
exceeding the residual limit, the development
of a measure for eliminating residual
pesticides in crops is now an important issue.
Pesticide residues in leafy vegetables can
manage by preventing residues on food at
farmer level, and by reducing amount of
residues at consumer level.

Suggestions to save yourself
1. Procure fruits and vegetables from the
known produce stands as far as possible.
2. Discard outer layer of leafy vegetables like
cabbage, lettuce, etc
3. Wash with vinegar or tamarind water or salt
solution (20 ml vinegar in one litre water or
20 gram salt in one litre of water).
4. Steaming and cooking of vegetables
5. Use purifying liquids such as veggie wash,
ozone purifier

Prevention
1. First and foremost the application of
pesticides should be in compliance with
good agricultural practices, using only
the required amounts.
2. Further the current shift in world
opinion from ‘chemical farming’ towards
‘organic farming’ is a sustainable
approach to minimize the damage posed
by
widespread
contamination
of
environment by pesticides.
3. It is important to address the concern of
food safety through suitable processing
techniques and appropriate storage
period that enhance food safety even in
developing countries especially for the
poor populace which cannot afford the
expensive organic food.
4. Adopt new generation pesticides which
are having less residue capacity instead
of high residue forming conventional old
pesticides.
5. Adopt integrated pest management
practices which leads to less use of
pesticides and efficient control of pests.
6. To make true all these first have to create
awareness in farmers and industries
about pesticide residues, their effects on
human health.
7. To control pesticide residues in food
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Introduction
Kokum (Garcinia indica Choisy) is one
of the important indigenous tree spice crops
originated and grown in Western Ghats of
India, South Konkan region of Maharashtra,
Coorg, Wynad and Goa and is found in
evergreen and semi evergreen forests. The
tree grows extensively in the Konkan region
of Maharashtra, Goa, coastal areas of
Karnataka and Kerala, evergreen forests of
Assam, Khasi, and Jantia hills, West Bengal
and Gujarat. It is known by various names
like Kokum, Katambi, Panarpuli, and
Ratamba. Kokum is not cultivated
systematically on orchard of other fruit such
as mango, cashew nut etc. It is mostly found
as a kitchen garden plant or mixed crop in
plantations of coconut, areca nut, as roadside
plants or in forest.
Medicinal
and
industrial
application of kokum: The leaves and
fruits are well known for their sour and
astringent taste, thermogenic, constipating
and digestive. It was used in long history in
Indian ayurvedic. The herbal preparations
made from kokum rinds are used in the
treatment of inflammatory ailments, for
rheumatic pains and bowel complaints. The
fruit is considered to be antihelmintic and
cardiotonic. The Kokum Juice and squash
made out of the rind is used to cure various
diseases such as piles, haemorrhoids, colic
problems, ulcers, inflammations, treat sores,
dermatitis, diarrhoea, dysentery and ear
infection etc. It is also used to facilitate
digestion.
The kokum rinds are commercially used
to prepare concentrated syrups, which on
appropriate dilution gives the ready to use
cool health drinks. Dried rinds are powdered
and marketed to be used as acidulant for
traditional curries. In some areas wine is
prepared from rind. It also used as culinary
purpose and condiment in place of tamrind,
lemon for using flavouring agents. The fruit

extract also serves as a unique flavor enhancer for
beverages.
Composition:Kokum
contains
phytonutrients like Anthocyanins (Cyanidin-3sambubioside,Cyanidin-3-glucoside),
Hydroxycitric acid (HCA) and Garcinol.
Anthocyanins: Kokum contains 2 to 3 % of
red colour pigment. Anthocyanins of kokum are
water soluble and possess antioxidant activity.
Two major pigment indentified in kokum are
Cyanidin-3-sambubioside, Cyanidin-3-glucoside.
These are present in the ratio 4:1.
Anthocyanins have strong antioxidant
activity. Anthocyanins prevent ascorbic acid
oxidation, scavenge free radicals, inhibitory
effects against oxidative enzymes and reduce the
risk of cancer and heart diseases.
Hydroxycitric Acid (HCA): It inhibits
synthesis of fat and cholesterol. Acetyl-CoA is an
important molecule in formation of fats from
carbohydrates. Thus, by limiting the availability
of acetyl-CoA, (-)-HCA plays important role in
regulating fatty acid synthesis. Therefore it plays
major role in weight loss.
Garcinol: Garcinol interferes with two
enzymes, 5- lipoxygenase and microsomal
prostaglandin PGE2 synthase that play important
role in inflammation and tumorigenesis. They
have potent growth-inhibitory effects on cancer
cells. Thus, at certain concentration garcinol can
be used to inhibit growth of cancer cells and it
also has neuro-protective effects against brain
injury. It has promising antioxidant, anticancer,
anti-inflammatory, antimicrobial properties.
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Every problem has a solution likewise
there are number of ways to reduce the
antinutritional factors present in vegetable
crops like by creating awareness, following
cultural
practices,
adopting
various
processing techniques and with the help of
plant breeding. Let us study them in brief:

Creating awareness
Advice to trade
 Store potatoes in a cool, dry and
dark environment. Avoid keeping
stocks for prolonged periods.
 Display a smaller stock at any one
time.
 Discard stocks that show signs of
sprouting,
greening,
physical
damage or rotting.
 Donot use sprouting, greened or
damaged potatoes for making food
products.
Advice to public
 Avoid buying potatoes that show
signs of sprouting, greening,
physical damage or rotting.
 Buy foods from reputable sources
and do not patron illegal hawkers.
 Do not eat vegetables and fruits raw
or undercooked if they are usually
consumed cooked.
Storage
 Remove potatoes from plastic bags
and place them in a cool, dry, and
dark place at home.
 Store only small amounts of
potatoes at home.
 Discard potatoes that show signs of
sprouting,
greening,
physical
damage or rotting.

get rid of these ANFs is through processing.
Various processing techniques like peeling,
blanching, cooking, fermentation etc. are
employed to reduce the concentration of
antinutrients in vegetable crops.
Peeling: Removal of outer skin
particularly in potatoes.
 Boiling: cooking vegetables at higher
temperature over longer period of time.
 Blanching: Blanching in simple words
mean cooking by immersing briefly in
boiling water.
 Frying: cook (vegetables) in hot fat or
oil, typically in a shallow pan.
 Soaking:an act of wetting seeds of
legumes and grains thoroughly.
 Fermentation:
The
chemical
breakdown of a substance by bacteria,
yeasts, or other microorganisms,
typically involving effervescence and the
giving off of heat.
Plant breeding
Another way to reduce the antinutrient
content in vegetables is through plant breeding.
One of the breeding objectives in quality breeding
is to reduce the antinutrient levels in vegetable
crops. So, any of these breeding methods can be
used to develop varieties with low antinutrient
content.








Cultural practices
Following cultural practice like earthing
up in potato prevents the exposure of tubers
to sunlight there by synthesis of solanin in
tubers will not take place which ultimately
avoids greening in potato.
Processing techniques
One of the important and easiest way to
August, 2020
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Backcross method – A system of
breeding in which repeated backcrosses
are made to transfer a specific character
to a well-adapted variety for which the
variety is deficient.
Pedigree method – A selection
procedure which is used in segregating
population of self-pollinated species and
keeps proper record of plants and
progeny selected in each generation.
Single seed descent method – A
breeding procedure which is used with
segregating population of self-pollinated
species in which plants are advanced by
selecting single seed per plant from F2
generation onwards.
Recurrent selection – Reselection
generation
after
generation
with
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intermating of selected plants to
provide for genetic recombination.
Progeny selection – A selection
procedure in which superior plants
are selected from a heterogeneous
population on the basis of the
performance of their progeny is
referred to as progeny selection.
Mutation method – The genetic
improvement of crop plants for
various
economic
characters
through the use of induced
mutation.

Achievements
Achievements
made
using
these
breeding techniques are
Cassava - SreePavithra,it is high
tuber yielding variety(35-45 t/ha), it is
developed by CTCRI, Trivandrum it was
developed through Clonal selection. It

contains lesscyanogenicglucoside content (26
ppm) in tuber.
Amaranthus - ArkaSamraksha, it is a
high yielding amaranth variety, with high
antioxidant activity of 499mg (AEAC units) and
minimum nitrate content of 27.3 mg and 1.34g of
oxalates per 100g fresh weight of leaves. It is a
pulling type amaranth variety with green leaves
and stem, yields 10.9t/ha in 30-35 days duration.
Amaranthus - Arka Varna, it is a high
yielding amaranth variety, with high antioxidant
activity of 417mg (AEAC units), nitrate content of
37.6mg and 1.42g of oxalates per 100g fresh
weight of leaves. It is a pulling type amaranth
variety with green leaves and pink stem, yields
10.6 t/ha in 30-35 days duration.
Palak - ArkaAnupama, it is a multi-cut
type, developed through pedigree method (IIHR10 X IIHR-8) it produces dark greens, thick and
succulent leaves with less oxalates content.

13. AGRICULTURE

Organic Certification – Importance and Process of
Certification
G.Sashikala and B. Reddy Yamini
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It is a certification process for producers
of organic food and other organic agricultural
products. In general, any business directly
involved in food production can be certified,
including seed suppliers, farmers, food
processors, retailers and restaurants.
Requirements vary from country to country
and generally involve a set of production
standards for growing, storage, processing,
packaging and shipping that include:







Avoidance of synthetic chemical
inputs (e.g. fertilizer, pesticides,
antibiotics, food additives, etc) and
genetically modified organisms;
Use of farmland that has been free
from chemicals for a number of
years (often, three or more);
Keeping detailed written production
and sales records (audit trail);
Maintaining
strict
physical
separation of organic products from
non-certified products;
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 Undergoing periodic on-site inspections.
In some countries, certification is overseen
by the government, and commercial use of the
term organic is legally restricted. Certified
organic producers are also subject to the same
agricultural, food safety and other government
regulations that apply to non-certified producers.

Purpose of certification
Organic certification addresses a growing
worldwide demand for organic food. It is
intended to assure quality and prevent fraud. For
organic producers,
certification
identifies
suppliers of products approved for use in certified
operations. For consumers, "certified organic"
serves as a product assurance, similar to "low
fat", "100% whole wheat", or "no artificial
preservatives".
Certification is essentially aimed at
regulating and facilitating the sale of organic
products to consumers. Individual certification
bodies have their own service marks, which can
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act as branding to consumers—a certifier
may promote the high consumer recognition
value of its logo as a marketing advantage to
producers. Most certification bodies operate
organic standards that meet the National
government's minimum requirements.

The certification process
In order to certify a farm, the farmer is
typically required to engage in a number of
new activities, in addition to normal farming
operations:
 Study the organic standards, which
cover in specific detail what is and is
notallowed for every aspect of
farming,
including
storage,
transport and sale.
 Compliance - farm facilities and
production methods must comply
with thestandards, which may
involve modifying facilities, sourcing
and changing suppliers etc.
 Documentation
extensive
paperwork is required, detailing
farm history andcurrent set-up, and
usually including results of soil and
water tests.
 Planning - a written annual
production plan must be submitted,
detailingeverything from seed to
sale: seed sources, field and crop
locations, fertilization and pest
control activities, harvest methods,
storage locations etc.
 Inspection - annual on-farm
inspections are required, with a
physical tour, examination of
records, and an oral interview.

Fee – A fee is to be paid by the grower to
the certification body for annual
survellence and for facilitating a mark
which is acceptable in the market as
symbol of quality.
 Record-keeping - written, day-to-day
farming and marketing records,covering
all activities, must be available for
inspection at any time.
In addition, short-notice or surprise
inspections can be made, and specific tests (e.g.
soil, water, plant tissue) may be requested.
For first-time farm certification, the soil
must meet basic requirements of being free from
use of prohibited substances (synthetic
chemicals, etc) for a number of years. A
conventional farm must adhere to organic
standards for this period, often, three years. This
is known as being in transition. Transitional
crops are not considered fully organic. A farm
already growing without chemicals may be
certified without this delay.
Certification for operations other than farms
is similar. The focus is on ingredients and other
inputs, and processing and handling conditions.
A transport company would be required to detail
the use and maintenance of its vehicles, storage
facilities, containers, and so forth. A restaurant
would have its premises inspected and its
suppliers verified as certified organic.
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Introduction
Soil with sufficient sulphides to become
strongly acidic (pH<3) when drained and
aeratedenough for cultivation are termed as
acid sulphate soils. Sometimes it is called cat
clay. Acid sulphate soils are not always a
August, 2020

problem. But, if the soils are drained orexposed
to air by a lowering of the water table, the
sulphides react with oxygen andform sulphuric
acid. When this sulphuric acid is released from
the soil, it can in turnrelease iron, aluminium,
and other heavy metals (particularly arsenic)

26

VOLUME NO.16, ISSUE NO.11

ISSN No.:2321-7405

within the soil. Aftermobilization, the acid
and metals can create adverse impacts on soil
and plant like killingvegetation, aquatic
organisms,
seeping
into
and
acidifying,degrading concrete and steel
structures to the point of failure, and
groundwater and water bodies. Acid sulphate
soils are generally found in coastal areas
wherethe land is inundated by salt water. The
area of acid sulphate soils in India is
approximately 390,000 hectares (Angeloniet
al., 2004).These are found in Kerala, Orissa,
West Bengal, Andhra Pradesh and Tamil
Nadu. The area inKerala is approximately 110
thousand ha which is highly organic
sulfaquepts and among thesearea, partly (26
thousand ha) is affected by salinity. In West
Bengal, 280 thousands ha acidsulphate soil
belongs to great group sulfaquents and is
mainly distributed in Sundarban region.

Acid Sulphate Soil Formation
Acid sulphate soils form due to oxidation
of sulphides in soils. When soil is drained
and afterthen aerated, sulphide is oxidised to
sulphate by biochemical reaction, form
sulphuric acid.Magnitude of this depends on
how much amount of sulphides are present
in soil. The impacts ofacid sulphate soil
leachate may persist over a long time, and/or
peak seasonally (after dry periodswith the
first rains). Below pH 4.0, bacteria called
Thiobacillusferroxidansare
most
activeoxidizers and responsible for acid
sulphate soil
Characteristics of Acid Sulphate Soil
Acid sulphate soil contains a sulphuric
horizon having pH < 3.5 along with sulphide
content(yellow colour). Sulphuric horizon is
15 cm or more thick and is composed of
either organic ormineral soil material that
has a pH equal or less 3.5 due to sulphuric
acid. It also contains sulphide materials
having
oxidisable
sulphurcompounds.
Compared with normal soil, the organic
matter content of the acid sulphate soils is
generally much higher. Great group involved
in acid sulphate soil are Sulphaquepts,
Sulphaquents,
Sulphihemists
and
Sulphohemists.
Fertility problems of acid sulphate
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soils
1. Soil Acidity: Acid sulphate soils may be due
to the direct effect of hydrogen ions,
especially below pH 3.5 to 4. However,
aluminium
toxicity
is
probably
moreimportant in this pH range.
2. Salinity: Acid sulphate soils in tidal areas
are oftenaffected by salinity. Salinity
aggravatesother toxicities, both by weakening
theplants and by increasing iron and
perhapsaluminiumin solution. Moreover,
inmany young acid sulphate soils, tidal
electrolytecontent increases greatly upon
soilreduction and reaches harmful levels
3. Aluminium Toxicity: One cause of stress
on the growth ofcertain plant species is
aluminium toxicity.A high Al level affects cell
division, disruptscertain enzyme systems,
and hampersuptake of phosphorus, calcium
and potassium.Most plants grown on acid
sulphate soilswhich have a pH below 4 suffer
from Altoxicity.
4. Iron Toxicity: Dissolved iron in excess of
300-400 ppmis toxic to rice
5. Low Nutrient Content: In the absence of
iron and aluminium toxicity and harmful
salinity, phosphorusdeficiency is the most
important problemof acid sulphate soil.
6. Low Base Status: During the formation of
acid sulphate soils, bases are removed as
sulphate andmost of the exchange complex is
occupiedby aluminium. Therefore, acid
sulphate soilsare likely to be deficient in Ca
and K.
7. Hydrogen Sulphide Toxicity: Hydrogen
sulphide has been shown to betoxic to the
rice plant through itssuppression of the
oxidizing power of theroots.It has been found
sulphate reduction occurred slowly at pH
5and increased as the pH was increasedfrom
5 to 7. Also found that when the pH increases
above 4.5 to 5, sulphate reduction takes
place, producingsulphide which is then
precipitated as FeS.If the soil is low in FeH ,
H2S toxicitymight be possible.
Management of Acid Sulphate Soils
Acid sulphate soil needs to be managed when
they are disturbed or exposed to oxygen.
The general approaches for reclamation are
suggested below:
1. Neutralisation: Liming is the primary and

27

August, 2020

ISSN No.:2321-7405

2.

3.

4.

5.

most important way to reclaim acid
sulphate soil. Itinvolves the physical
incorporation of neutralising/alkaline
materials into the soil. Lime hasan
alkaline pH and buffers any acid
produced whilst raising the soil pH to
acceptable levels.. If acid sulphate soils
are leached during early
stage
ofacidification, lime requirement are
lowered
Re-flooding: The objective of reflooding is to neutralise actual acidity
and reduce the pyrite
oxidation rate. Re-flooding relies on
establishing conditions where the
reduction of the Fe,Mn, S and N can take
place. The reduction of these elements is
responsible for the increase inpH
commonly observed in acid soils after
water logging.
Hydraulic separation: Hydraulic
separation is suitable for sandy material
containing ironsulphides. Sluicing or
hydrocycloning are used to hydraulically
separate the sulphides fromthe sandy
materials. This technique is very much
effective
in
areas
where
the
sedimentscontain <10–20% clay and silt,
and have low organic matter content.
Bioremediation: By re-establishing
reducing conditions within the bunded
area, pyriteoxidation may be reversed by
sulphate-reducing bacteria. In effect, it
would
re-establish
thesulphide
formation processes that operate in the
mangrove soils outside the bund
wall.Bioremediation causes chemical
changes in the water and soil, and in
sediment that mayaccumulate.
Flooding
and
intermittent
drainage: Soils may be flooded
(anaerobic) or buried in water

6.

7.

tomaintain a saturated state to minimize acid
sulphate soil. This solution almost limits the
use ofthe area to rice growing. (Kanapathy,
1973).
Water table management: Sometimes in
acid sulphate soil, non-acidifying layer
coverssulphuric horizon. Then drainage to
keep only the sulphuric layer under water
(anaerobic) ispossible. By raising the water
table, after damage has been inflicted due to
over-intensivedrainage, the soils can be
restored.
Growing of suitable crops: Rice is the
most preferable crop which is highly acid
tolerant.
Adoption of rice crop in acid sulphate soils
increases the pH of soil and thus reduces the
iron and aluminium toxicity. Acid sulphate
soils with a widely spaced subsurface
drainage system have yielded promising
results for the cultivation of upland rice,
peanut and soybean.

Conclusion
Much more thoughtful needs to be given to
the integrated use of land resources, especially in
coastal acid sulphate soils.Proper management
and planning can reduce the extent of acid
sulphate soil which will help in improving the soil
health and sustaining livelihood in order to meet
the ever growing demand of food, fiber, fuel and
fodder. Government should also take some
initiatives in this regard.
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Seed Health Testing
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The term health refers to ‘the state of
being free from illness or injury’. In the same
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manner the seed health also referred as ‘the
measure of freedom of seed from many
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pathogens’. The seed health gets infected by
the infection mainly through fungi, bacteria,
viruses and nematodes.

Effects of Seed Infection
 The germination percentage gets
reduced.
 The content in the seed (proteins,
vitamins, carbohydrates etc.) gets
reduced.
 Due to changes in the morphology,
the market value suddenly falls
down.
 There will be secretion of certain
chemicals
e.g.,
Aflatoxin
in
groundnut, Rubra toxin in red bane
berry, etc.


Objectives of Seed Health Testing
 To
satisfy
plant
quarantine
requirement of a country.
 To know the planting value and
predict the health of the mature
crop.
 To know the storage quality of a seed
lot.
 For checking the advisability of
treatment and efficacy of treating
chemicals.
 For the improvement of seed stock
in certification scheme.



Seed Health Testing Methods
Fungi
 Dry Seed Examination: It is a
simple technique in which the fungal
structures like smut balls, sclerotial
bodies and mycelia growths etc., can
be easily detected by examining the
seeds under stereo microscope e.g.,
pearl millet seeds that are infected
by Claviceps fusiformis (= C.
microcephala) that cause ergot.
 Embryo Count Method: Seeds
are soaked in 5.00 per cent sodium
hydroxide and 0.02 per cent trypan
blue solution for 24 hr at 25-30 °C.
Soaked material is passed through
two different sized mesh sieves and
collected the extracted embryos in a
beaker. Embryos are dehydrated in
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rectified spirit for 5-10 min and floating
embryos are separated from chaff using
lactophenol. Above material is boiled for
2 min and embryos are poured in
petridishes and arranged in lines along
with some lactophenol. Embryos are
observed
under
stereo
binocular
microscope for the presence of
mycelium. Mycelium appears as blue
thread like knotted structure in the
scutellum portion of the embryo. Total
number of embryos and infected
embryos are counted, and results are
reported in percentage e.g., wheat seeds
that are infected by Ustilago segatum
var. tritici (= Ustilago tritici) that cause
loose smut of wheat.
Blotter Paper Method: Seeds are
placed on a moistened layer of blotter
paper and incubated under the
conditions that promote fungal growth.
Later, the seeds are allowed to grow and
in the same time the infections from the
fungal pathogens manifest themselves by
giving a pertinent signal or symptom
e.g., rice seeds that are infected by
Magnoporthe oryzae that cause blast
disease.
Sodium Hydroxide (NaOH) Seed
Soak Method: Seeds are soaked in a
beaker containing 0.2 per cent sodium
hydroxide solution for 24 hr at 25-30 °C.
After 24 hr the solution is decanted.
Seeds are thoroughly washed in tap
water. Seeds are spread over a blotter
paper so that excess water on the surface
of seed is absorbed. Seeds are examined
visually aided with light. The seeds
exhibiting jet black shiny appearance
with hollow or without hollowness are
separated. Such collected seeds are
ruptured separately in a drop of water
and observed visually for the release of
stream of fungal spores. The number of
seeds releasing stream of fungal spores
are counted as infected seed and result is
reported in percentage e.g., wheat seeds
that are infected by Neovossia indica (=
Tilletia indica) that cause karnal bunt of
wheat.
Incubation Method: It is as almost
same as that of blotter paper method
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only the difference is, here the seeds
may either be placed on blotter
paper or on a sterile agar media e.g.,
soybean seeds infected by Septoria
glycines that cause brown leaf spot.
 Seedling Symptom Method:
Seeds are grown under green house
by providing suitable environmental
conditions for enhancing fungal
growth with the provision of suitable
substrata (sand, brick stone, agar
tubes etc.). This method is primarily
useful in those seedlings which
produce a visual symptom within a
short period of time e.g., wheat
seeds infected by Septoria nodorum
that cause blotch of wheat.
Bacteria
Direct Plating Method: Means of
phage growth and enumeration that
involves both the phage and
bacterial application to the surface
of an agar slab as found within the
petridish e.g., bean seeds infected by
Xanthomonas Phaseoli that cause
bacterial blight.
 Agar Plate Method: Seeds are
placed on a sterile agar media and
incubated under the conditions that
promote bacterial growth. Later, by
observing the symptoms produced
by bacteria, it is possible to detect
the presence of pathogen in that
seed sample e.g., cabbage seeds
infected by Erwinia caratovora
subsp. caratovora that cause
bacterial soft rot.
 PCR Based Method: Through the
use of different PCR methods such
as, Multiplex PCR, RT-PCR method,
etc. the detection of different
pathogens can be done e.g., rice
seeds infected by Xanthomonas
oryzae pv. oryzae that cause
bacterial leaf blight.
Viruses

conditions
for
development
and
detection of viral pathogens by their
visual symptoms e.g., tomato seedlings
are infected by Tobacco mosaic virus
(TMV) that cause mosaic of tomato.
 ELISA Method: Enzyme linked
immuno sorbant assay is an analytical
laboratory technique which works based
on the principle of antigen-antibody
interactions and followed by producing a
pertinent signal most commonly a colour
change e.g., potato seeds infected by
potato virus X (PVX) and potato virus Y
(PVY).
Nematodes






Growing on Test: The seeds are
subjected to the green house
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Water Soak Method: Galls are
separated and soaked in water for 30
min and are placed in petridish for
observing the release of nematode
larvae, galls releasing nematodes are
counted and results are reported in
percentage e.g., wheat seeds infected by
Anguina tritici that cause Ear cockle of
wheat.
Visual Observation of Tubers:
Nematode infested tubers look ugly and
disfigured. When tubers are cut across
the knot, small glistening round pin head
shaped bodies are seen. Such tubers are
separated and the results are reported in
percentage e.g., tubers infected by
Meloidogyne incognita that cause Root
knot of sweet potato.
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16. SOIL SCIENCE

Hydrogels: A ‘Miniature Water Reservoir’
Varsha Pandey
Ph.D. Scholar, Deptt. of Soil Science, Govind Ballabh Pant University of Agriculture and Technology, Pantnagar

Introduction
The economy of India is heavily
dependent on agriculture and production in
agriculture is highly dependent on water.
Improving water management in agriculture
is therefore essential for higher crop
productivity. Agriculture is considered both
as a cause and a victim of water scarcity.
Because of its high dependence on water
resources, water scarcity is creating threat to
the agricultural sustainability. Therefore,
need of the hour is to develop various water
saving technologies to sustain present food
production and also to meet the demands of
future. Around 55 percent of gross cropped
area in India is rainfed on which 61 percent
of farmers are dependent. The major concern
in these areas is availability of available soil
moisture. Research going on all over the
world has led to the discovery of Super
Absorbent Polymers (SAP) that can increase
water use efficiency and enhance crop yield
as well.
Water absorbing polymers or hydrogels
were introduced for agriculture use in the
early 1980’s. Hydrogel is a super absorbent,
cross linked, biodegradable, amorphous and
hydrophilic polymer which can absorb upto
500-600 times their weight in pure water
without dissolving in water and form gels.
Classification of Hydrogels
1. On the basis of source
a. Natural hydrogel
b. Synthetic hydrogel
2. On the basis of type of cross linking
a. Chemical cross link
b. Physical cross link
3. On the basis of configuration
a. Amorphous
b. Semi crystalline
c. Crystalline
4. On the basis of polymeric composition
a. Homopolymer hydrogels
VOLUME NO. 16, ISSUE NO.11

b.
c.
5.

6.

Copolymeric hydrogels
Multipolymer
interpenetrating
polymeric hydrogels
On the basis of physical appearance
a. Matrix
b. Film
On the basis of charge on cross linked chain
a. Non ionic (neutral)
b. Ionic
c. Amphoteric electrolyte (both acidic and
basic groups)
d. Zwitter ionic (both anionic and cationic
groups)

Effect of Hydrogel Application to the
Soil
Hydrogels increases water holding capacity
of soil. This in turn helps in increasing the water
use efficiency and also reduces the number of
irrigations required by the crop. This helps plant
withstand prolonged moisture stress. Hydrogels
serves as a “miniature water reservoir” in the soil.
It enhances the soil physical properties like soil
permeability, infilteration rate and reduces
compaction in soil. This is beneficial to crops in
terms of emergence, germination, root growth
and crop establishment. It also reduces fertilizer
leaching, soil erosion and water run-off loss thus
increasing agricultural profitability in terms of
fertilizer and nutrient use efficiency.
Mechanism of Hydrogel Action in Soil
On the basis of charge on the cross linked
chain, hydrogel can have negative, positive or
neutral charge. Cationic hydrogels generally bind
to negatively charged clay particles and anionic
hydrogels can bind with clay particles or any
other negatively charged particle in the presence
of ionic bridges such as Ca2+ and Mg2+. The
affinity of hydrogel to various compounds in the
soil is decided by hydrogen bonding, van der waal
forces and other hydration forces. As the
attraction between hydrogel and other solute or
soil particles increases, the ability of hydrogel to
absorb water also increases. The hydrophilic
31
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groups present in the polymer chain of the
hydrogel are responsible for water
absorbtion. Hydrogel in soil acts as a slow
release source of water and when this
hydrogel is mixed in the soil, it forms a
gelatinous mass which is capable of
absorption and desorption over a long period
of time. Water is removed from the gel by
roots when required for growth based on
osmotic pressure difference. As water is
released for the crop uptake, there is volume
reduction of the hydrogel and free pore
volume is created within the soil, which
offers additional space for air, water
movement, infilteration, permeability and
root growth.
Table 1: Agricultural hydrogel products
available in India
Trade name

Agricultural company

Pusa Hydrogel

IARI, New Delhi

Waterlock 93 N

Acuro Organics Ltd. New
Delhi
Technocare products,
Ahemdabad

Agro – forestry
water absorbent
polymer
Super absorbent
polymer
Hydrogel
Rain drops

Gel Frost Packs Kalyani
Enterprises, Chennai
Chemtex Speciality Ltd.
Mumbai
M5 Exotic Lifestyle
Concepts, Chennai

Kalhapure et al., 2016

Dose of Hydrogel Application
There is low rate of soil application- 1-2
kg/ha for nursery horticultural crops and 2.5-5
kg/ha for field crops. There can be wet or dry
formulation of hydrogel. For wet application, the
granules are mixed in water and then allowed to
stand for around 1-1.5 hours. Once the polymer is
soaked up, the application rate is one part
polymer to four parts soil. For dry application,
hydrogel is mixed with fine and dry sand in 1:10
ratio. Then, hydrogel is applied in line where the
seed is to be sown.
Conclusion
Hydrogel application in soil helps in
optimization of the water resources. This
technology is especially useful in areas where
there is water stress and crop productivity is
entirely dependent on the availability of water.
Thus, in these areas application of hydrogel,
either in dry or wet form, helps in improving crop
productivity and also maintains environmental
sustainability.
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Introduction
Precision farming is one of the most
scientific and modern approaches to
sustainable agriculture that has gained
momentum in the twenty first century. The
potential of precision farming for economical
and environmental benefits could be
visualized through reduced use of water,
fertilizers, herbicides and pesticides besides
August, 2020

the farm equipments. A precision farming
approach recognizes site-specific differences
within fields and adjusts management actions
accordingly. Precision Agriculture offers the
potential to automate and simplify the collection
and analysis of information.

Definition of Precision farming (PF)
It is an art and science of utilizing innovative,
site-specific techniques for management of
32
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spatial and temporal variability using
affordable technologies for enhancing
output, efficiency, and profitability of
agricultural
production
in
an
environmentally responsible manner (Koch
and Khosla, 2003).
Precision Farming or Precision
Agriculture is a concept of using the new
technologies and collected field information,
doing the right thing, in the right place, at the
right time.
Also referred to as







Hi-tech Farming
Variable rate application farming
Site specific farming
Smart farming
Precision horticulture
Prescription farming etc

Objectives of Precision farming
 Optimizing production efficiency
 Increased
profitability
&
sustainability
 Optimizing product quality
 Most efficient chemical and seed use
 Effective and efficient pest and
disease management
 Energy, water and soil conservation
 Surface and ground water protection
 Minimizing risk and environmental
impacts
Components of Precision farming
 Geographic Information Systems
(GIS)
 Global Positioning Systems (GPS)
 Variable Rate Technology (VRT)
 Yield Monitor
 Remote Sensing
 Use of automated rate controlling
equipments
Present status of precision farming
in India
 On the recommendation of NCPAH
committee, GoI has established 22
precision farming development
centres (PFDCs) all over the
countries.
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To promote “ Precision Farming and
Plasticulture applications for high-tech
horticulture”
 In Karnataka PFDC, is established in
UAS Bengaluru during 1987.
 ‘‘Tamil Nadu Precision Farming Project”
is implemented in Dharmapuri and
Krishnagiri districts during 2004-05.
 High value crops such as hybrid
tomatoes, capsicum, baby corn, white
onion, cabbage, and cauliflower are
proposed to be cultivated under this
scheme.
Table.1: Difference between precision and
traditional farming:


Precision farming
Farm field is divided into
management Zone
Management decisions are
based on requirements of
each zone
Tools (e.g. GPS/GIS) are
used to control zone

Traditional farming
Whole field
approach
Decisions are based
on field averages
Inputs are applied
uniformly across a
field

Keys to Success of Precision Farming
Information: Information is most valuable
resource for modern farmers. Timely andaccurate
information is essential in all phases of
production from planning through post-harvest.
Information available to the farmer includes crop
characteristics,
soil
properties,
fertility
requirements,
weed
populations,
insect
populations, plant growth response, harvest data
and post-harvest processing data. The precision
farmer must seek out and use the information
available at each step in the system.
Technology:
Modern
technology
in
agriculture is the second key to success.
Computersoftware, spreadsheets, databases,
geographic information systems and other types
of application software are readily available. The
global positioning system has given the farmer
means to locate position in the field to within a
few feet.
Management: Management is the third key
to success, combines information obtainedand
available technology into a comprehensive
system. Without proper management, precision
crop production would not be effective. Farmers
must know how to interpret the information
available, how to utilize the technology and how
33
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to make sound production decisions.

of precision agriculture in cropping systems. J.
Crop Prodc. 12 (9) : 361-381.
Website: https://www.ncpahindia.com
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Brinjal (Solanummelongena L.) belongs
to the family Solanaceae and mainly grown
for its unripe and immature fruits. India is
the second largest producer of brinjal after
China. According to the estimate of National
Horticulture Board, the total area,
production and productivity of brinjal crop in
India is 0.66 million hectares, 12.39 million
tonnes and 18.50 tonnes per hectare,
respectively and it contributes about 8.30 per
cent of total Indian vegetable production.
Major Brinjal growing states are Odisha,
Bihar, Karnataka, West Bengal, Andhra
Pradesh, Telangana, Maharashtra and Uttar
Pradesh. In Karnataka, it is grown in an area
of 0.17 lakh hectares with a production of
4.38 lakh tonnes and productivity of 25.50
tonnes per hectare (Anon., 2017).
Brinjal is widely cultivated in tropical
and temperate regions around the world and
is susceptible to numerous diseases and
pests,
in
particular
to
Ralstoniasolanacearum,
Fusarium
and
Verticillum wilts, nematodes and insects
(Daunay, 2008). Soil-borne pathogens such
as Verticillum, Fusarium and Meloidogyne
spp. may cause yield losses of up to 78 per
cent (Gisbertet al., 2011). Among these major
diseases and pests, bacterial wilt is one of the
most devastating diseases especially in
solanaceous crops. Sabitaet al. (2000)
reported 4.24 to 86.14 per cent yield loss in
brinjal mainly due to bacterial wilt disease.
In India, brinjal cultivation is severely
affected by the bacterial wilt caused by
Ralstoniasolanacearum (Smith) Yabuuchi.
Bacterial wilt is reported to be among the top
five diseases (Elphinstone, 2005) and is a
major yield constraint of brinjal in coastal
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region of India. The solanaceous crops are mainly
affected by race 1 and 3. Infected seeds and
tubers serve as primary source of innoculum and
infected soil, irrigation water and implements
serves as secondary source of innoculum. It is a
gram negative bacterium, having single cell with
a rod shaped structure and an average size of 0.5
to 0.7 x 1.5 to 2.5 µm. It requires an optimum
temperature of 27 – 350C for its growth. The
growth of this bacterium is inhibited in acid
medium, at elevated temperature (400C) and at
lower temperature (40C).
The disease is soil-borne and the pathogen
invades the host through wounds in roots or
underground parts of the plant. The lower leaves
of the plants droop and show partial wilting. The
plants suddenly collapse and die in a day or two.
The death of the plants is seldom accompanied by
chlorosis of the leaves.The management of this
pathogen is difficult due to the presence of
diverse R. solanacearum strains and the ability of
the pathogen to survive longer even in adverse
soil conditions. Different management strategies
viz., resistant varieties, soil amendments, soil
solarization, use of bio-fumigants, transgenic
resistant plant, plant growth promoting
rhizobacteria, use of systemic acquired resistance
(SAR) inducers and biological control had been
developed with limited success in the bacterial
wilt management (Kumar et al., 2017).

Grafting technique to Manage Soil
Borne Pathogen
Grafting of vegetable crops is a simple
method of propagation in which preferred
rootstocks are used to improve vigour, precocity,
enhanced yield and quality, better survival under
abiotic and biotic stress conditions (Pandey and
Rai, 2003). Grafting is potentially a new
alternative to methyl bromide for the control of
34
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soilborne pathogens of tomato(McAvoyet al.,
2012).Grafting was initially practiced to
control Fusarium wilt in watermelon
(Murata and Ohara, 1936). Later its use has
been realized to control diseases in other
cucurbits and solanaceous crops (King et al.,
2008).
Grafting in
disease control
application in crops viz. tomato, cucumber,
melon and watermelon has been well proven
(Bletsos, 2005).
Grafting brinjal on resistant root stocks
was found to be an effective control method
for Verticillium wilt (Bletsoset al., 2003) and
Bacterial wilt (Kumar et al., 2017). In
solanaceous vegetables, many investigators
identified sources of resistance against
bacterial wilt disease. Kalloo (1994)
identified Solanummelongena, S. torvum, S.
sisymbrifolium,
S.
aethiopicum,
S.
xanthocarpum, S. toxicarum and S. nigrum
as sources of resistance against bacterial wilt
disease. Hence, use of bacterial wilt resistant
rootstock with susceptible scion increases the
yield and economy of brinjal production.
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Introduction
Pollination refers to transfer of pollen
from another or male reproductive organs of
flowers to stigmas. Pollinations is valuable
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ecosystem service providing variety of benefits
such as food, fiber etc. by pollinators. Insect
pollinatorsinclude bees, flies, wasps, beetlesand
butterflies) etc.One in every three bites of food
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consumed today is result of insect
pollination. Honeybees are backbone of
healthy agricultural ecosystem contributes
billions to our economy.Honeybees are
considered
as
generalist
pollinators.
Important honey bee species include Apis
cerena indica (Indian bee), Apis dorsata
(Rock bee or giant bee), Apis florea (Little
bee), Trigona irridipenis (Indian stingless
bee or dammar bee) and Apis mellifiera
(European bee).
Qualities of Honeybees which
Make Them Good Pollinators: These
include, royal fidelity,the hall mark of bee
foraging behavior is its adherence to flowers
of a single species in a given locality till the
returns diminish. Such floral constancy
makes bees as more effective pollinators
enabling them carrying more pollen of any
particular species resulting in greater
pollination success.Body covered with hairs
and has structural adaptation i.e.all three
pairs of legs are adapted for collecting and
carrying pollen grains. Bees do not injure the
plants
and
considered
as
superior
pollinators, since store pollen and nectar for
future use. No diapause is observed and
needs pollen throughout the year in their life
history. Body size and proboscis length is
very much suitable for many crops to collect
pollen grains. Bees pollinate wide variety of
crops
including
Agricultural
and
Horticultural as well as wild flowering plants.
Importance of Bees: In a single day,
one worker bee visits on average 1,500
flowers
to
gather
one
load
of
pollen.Approximately a third of human food
is directly or indirectly supported by honey
bee pollination.They encourage high rates of
pollination and plants, in turn, flowers
provide nectar and pollen for their honey bee
pollinator to produce wax and honey.As the
honey bees visit flowers, they facilitate
pollination. In order to produce one gallon of
honey, a hive will collect pollen and nectar
from around 500 million flowers, and will
have flown around seven million miles.
Table. 1 Different pollinators role in
pollination(Abrol, 1997)
Pollinators
Bees
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Percent
contribution
73%

Wasps
Beetles
Butterflies
Other (Bats, Birds
etc)

5%
5%
4%
13%

Bee Decline Worldwide: Honey bees are
considered as keystone species because of
significant role in supporting various ecosystems
through their massive pollination services.
Humans are also extremely dependent on these
pollination services which begs the question
Where are all of the honeybees going, and why?
Their ecological and economic contributions are
invaluable, which makes this decline in
honeybees a serious issue. Continued honeybee
loss could drastically affect food supply as well as
larger agricultural, economic and environmental
systems.
Colony Collapse Disorder (CCD): Colony
collapse disorder is the phenomenon that occurs
when the majority of worker bees in a colony
disappears and leaves behind a queen, plenty of
food and a few nurse bees to care for the
remaining immature bees and the queen. While
such disappearances have occurred throughout
the history of apiculture, and were known by
various names (disappearing disease, spring
dwindle, May disease, autumn collapse, and fall
dwindle disease). The syndrome was renamed
colony collapse disorder in late 2006 in
conjunction with a drastic rise in the number of
disappearances of western honey bee (Apis
mellifera) colonies in North America.
Drivers of Decline Include: Use of
pesticides, Climate change, Parasites and
diseases, Crop monoculture, Nutritional factor
(overcrowding), Human interference and Habitat
fragmentation. Among all these factors recently
pesticide group mainly neonicotinoids now a
dayshave been made great attention to bee
decline across the world.The increase in demand
of agricultural produce to meet the food
requirement of ever-increasing population
prompt the tremendous use of pesticides.
Indiscriminate use of pesticides has resulted in
environmental problems, leading to health
hazards, resistance in pests, resurgence of
insects, destruction of natural enemies and
beneficial insects like honeybees.
Neonicotinoids: Neonicotinoids popularly
called “neonics” are a class of neuro active
insecticides chemically similar to nicotine. The
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name literally means “new nicotine-like
insecticides”. In 1980’s Shell and1990’s
Bayer started - developed and in 1985, Bayer
patented
imidacloprid
as
the
first
commercial neonicotinoid thus started era
(Tomizawa et al., 2005).
Properties of Neonicotinoids: These
are having systemic action and good water
solubility. They are easy in mobilization
within plants.Theyare effective against broad
ranges of insect pests. Their systemic activity
allows desirable application methods and
relatively low hazard to applicator. These are
much more toxic to invertebrates (insects)
than mammals, birds and other higher
organisms.
Mode of Action: Neonicotinoids
interact with the nicotinic acetylcholine
receptors (nAChRs) of the insect central
nervous
system.
They
act
mainly
agonistically on nAChRs on the postsynaptic
membrane,
mimicking
the
natural
neurotransmitter acetylcholine by binding
with high affinity. This induces a neuronal
hyper-excitation, which can lead to the
insect’s death within minutes. Some of the
major metabolites of neonicotinoids are
equally neurotoxic, acting on the same
receptorsthereby
prolonging
the
effectiveness as systemic insecticide.
Table 2Impacts ofneonicotinoids on
honey bees
Neonicotinoi
ds
Clothianidin

Thiamethoxam

Imidacloprid

Sub lethal
impact
Affects insect
immunity and
promotes
replication of a
viral pathogen
miRNA
expression
Abnormal
foraging,
programmed
cell death,
Impaired
Olfactory
associative
behaviour,
Reduction in
homing flights
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Referenc
es
Di Prisco et
al. (2013)

Teng-Fei
Shi et al.
(2017)
Yang et al.
(2012),
Yanet al.
(2015)

Thimethoxam

Thermoregulati
on, Affect honey
bee queen
production

Tosi et al.
(2016)

Conclusion
Among the side effects of pesticides on honey
bees, sublethal effects have recently been gaining
more attention.Sublethal effects occur at levels
far below the lethal dose, so damage from
pesticides is greater than would be expected
without such effects.Therefore, both lethal and
sublethal effects should be taken into
consideration during risk assessments of
pesticides.Neonicotinoid insecticides are widely
used for the systemic protection of crops against
broad range of insect pests. The large number
and frequency of neonicotinoids residues found
in pollen and nectar of crop plants pose a clear
risk to bee pollinators. The loss of bee
populations will cause a significant reduction of
the many crop yields and consequently threaten
the livelihood of human beings. So, it is time to
save the non-targeted honey bees from the toxic
neonicotinoids by making different formulations
of neonicotinoids or alternate to the
neonicotinoids which should be active against
pests but should be non-toxic to honey bees
which are nature’s friendly creatures that benefit
the ecosystem in a wide range of ways like
pollination, provision of man with nutritional
honey and bee wax.
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20. HORTICULTURE: POST HARVEST

Zero Energy Cool Chamber- A Low Cost Storage
Structure for Vegetables and Fruits
Palli Venkata Santhosh Kumar
M. Sc. Scholar, University of Horticultural Sciences, Bagalkot, Karnataka, India

Spoilage of fruits and vegetables can be
reduced by controlling the storage
temperature and increasing relative humidity
in and around the storage places.
Refrigerated cold stores are not suitable for
the rural areas due to high capital investment
and energy requirements. Thus there is
tremendous scope for adoption of small
capacity low-cost farm storage structures like
Zero Energy Cool Chambers especially in the
rural areas for short-duration storage of
fruits and vegetables. Zero energy cool
chambers stay 10- 15° C cooler than the
outside temperature and maintain about 90
percent relative humidity. And they are easy
to build out of locally available materials,
such as brick, sand, bamboo, straw, and
gunny bags.

Construction of Zero Energy Cool
Chambers
 Select a raised site close to a source
of water
 Make a floor with bricks
 Erect a double wall 70 cm high,
leaving a cavity 7.5 cm wide between
the two walls
 Drench the chamber with water
 Soak fine, river-bed sand with water
 Fill the cavity between the double
wall with this wet sand
 Make a cover frame of bamboo,
straw, or dry grass
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Build a thatched-roof shed over the
chamber to shield the chamber from
direct sun and rain

Operation of Zero Energy Cool Chamber
 Keep the sand, bricks, and top cover of
the chamber wet
 Water twice daily, in the morning and
evening. A drip system can be built with
plastic pipes, microtubes connected to an
overhead water source
 Store your fruits and vegetables in
perforated plastic crates. Do not use
bamboo, wood, or fibreboard boxes
because these will be damaged by
moisture
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Advantages
 Can be constructed by an unskilled
person No mechanical or electrical
energy is needed
 Allows small farmers to store
produce for a few days and thus
avoid costly rush selling
 Ideal for household storage
 Reduces losses and thus pays for
itself in a short time
 Useful for temporary storage of
curd, milk, and cooked food
 Can also be used for mushroom
cultivation, raising silk - worms, and
storage of biofertilisers
Disadvantages
 Requires a significant capital
investment
 Operation relies on a reliable source
of water throughout the year

Notes
 Build your chamber on a site where
breezes blow
 Build on an elevated site to avoid
waterlogging
 Use clean, unbroken bricks with good
porosity
 Sand should be clean and free of organic
matter, clay, etc.
 Keep the bricks and sand saturated with
water
 Prevent water drops from contacting
stored produce
 Keep the chamber clean
 The empty chamber should be treated
with an approved fungicide and
insecticide
Caution
Remove all produce before treating the
chamber with insecticide or fungicide.

21. AGRONOMY

Effect of Cover Crops towards Sustainable Soil and
Crop Management
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Introduction
Cover crops are defined as the crops,
which are used to cover the ground surface.
These crops are precisely grown to protect
the soil from erosion and prevent loss of
nutrients in deep layers through leaching and
surface runoff. Cover crops are planted
between main crops to improve agriculture
production and productivity. Cover crops
revolve around legumes, which are cultivated
to cover the surface of the soil and helpful in
improving physical, chemical and biological
soil properties. Ideal cover crops should
germinate and emerge quickly, be tolerant to
adverse climatic conditions, be able to fix
atmospheric nitrogen from the air, absorb
nutrients from soil by developing deep roots,
produce higher amount of biomass in shorter
period, be easy to work and cultivate, not
VOLUME NO. 16, ISSUE NO.11

compete with main crop, be tolerant to insectpest and diseases, have ability to suppress weeds,
and be cost-effective for cultivation. Cover crops
have been well known for decades defining the
benefits for the environment and farming
community.

Type of Cover Crops
The crop type is a determining factor in the
management of timely competition and the
return of nitrogen to the next crop. However, this
is not the only factor that determines
effectiveness in that it is first of all necessary for
cover to be in place at the end of the summer and
during the autumn to absorb mineral nitrogen
from the soil. Then, depending on the date on
which leaching starts, a crop type with the
capacity to quickly absorb mineral nitrogen deep
in the soil will make it possible to obtain, the
effect expected from timely competition,
39
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depending on soil and climate conditions.
Table 1: Major cover crops: Tropical
and temperate regions
Tropical region
Sunhemp
Sesbania
Cowpea
Soybean
Cluster bean
Alfalfa
Egyptian clover
Wild indigo
Mungbean

Temperate region
Alfafa
Red clover
Winter pea
Soybean
Hairy vetch
Common vetch
Faba bean
Crimson clover
Black lentil

Generally, the reduction in amount of
leached nitrate and in nitrate concentration
of drainage waters is, on average, twice as
high for non-leguminous cover crops as it is
for leguminous ones. However the
effectiveness of leguminous crops is usually
significant, despite being markedly lower
than that of non-leguminous crops. Given
their capacity to fix atmospheric nitrogen
and make a greater proportion of this
available to the next crop due to their higher
nitrogen content, mixtures of leguminous
and non leguminous cover crops appear to
combine the advantages of "nitrate-trapping"
catch crops and "green manures". However,
the references - less numerous for mixed
crops - demonstrate that the reduction in
leaching is not always as high as with nonleguminous cover crops.

Effect of Cover Crops on Soil
Management
 Slow the action of moving water,
thus reducing its soil-carrying
capacity, by creating an obstacle
course of leaves, stems and roots
through which the water must
maneuver on its way downhill
 Increase the soil’s ability to absorb
and
hold
water,
through
improvement in pore structure,
thereby preventing large quantities
of water from moving across the soil
surface
 Help stabilize soil particles in the
cover crop root system
The reduction in soil erosion due to
cover cropping will be roughly proportional
August, 2020

to the amount of cover on the soil. The Revised
Universal Soil Loss Equation developed by the
Natural Resources Conservation Service predicts
that a soil cover of just 40 percent when winter
arrives can reduce erosion substantially until
spring (Langdaleet al., 2009).It’s worthwhile to
get covers established early, to ensure that
maximum soil cover develops before winter rains.
Consider over seeding covers at lay by cultivation,
aerial seeding or hand spreading before harvest,
or planting as soon as possible after harvest.It’s
always a good to maintain year-round soil cover
whenever possible.

Effect of Cover Crops on Crop
Management
 Beneficial biological interactions of crops
 More efficient using available resources
 Lower nutrient depletion
Thereby increasing the nutrient uptake by
crop influenced the growth and yield attributes
(Amanullahet al., 2006).
Effect of Cover Crops on Weed
Management
 Lesser dry matter production of weeds
 Cover crops compete with weeds for
light, water and nutrients
 Cover crop residue can suppress weed
seed germination
 Grass cover crops (high C:N ratio)
usually provide longer-lasting residue
than legumes
 Some cover crops release weedsuppressing allelopathic compounds
 Conservation tillage does not continually
turn up new weed seeds for germination
 Cover crops can become weed
Limitations of Cover Crops
Due to lack of knowledge, many farmers are
not aware of cover crops. Few small farmers lack
some machinery for planting or killing the cover
crops mechanically. The requirement of labor,
timeline of cover crop, limited machinery for the
cover crops further make it hard for farmers to
grow cover crops. Practicing cover crops would
not produce the immediate beneficial results, so
using cover crops in cropping system would
increase initial cost, labor and machinery. Also,
there are limited marketing facilities. Using cover
crops in the long-term cash crop rotations may
40
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not be compatible. Expenditures for new
equipment for planting and terminating,
management practices are also some of the
limitations of cover crops. Cover crops
especially non-legumes (sorghum, pearl
millet or corn) have the potential of reemergence if these cover crops are not
terminated properly. These re-emergence
cover crops compete with the main crop for
space, light, water and nutrients.

Conclusion
Cover crops have excessive ability to
contribute
to
sustainable
agriculture
production. Cover crops improve the overall
health of the soil by reducing soil erosion,
providing better soil structural properties,

improving soil hydraulic properties, by enhancing
the soil organic matter, soil microbial population
and reducing the nitrate N leaching, and hence
reduce the groundwater pollution. Cover crop
species, which have fibrous root system, are
found to be more effective in controlling soil
erosion as compared to tap root system. Cover
crops are generally beneficial after long-term use
as findings indicate that the long-term use of
cover crops have resulted in economical use. In
coming years, the economic and environmental
considerations have renewed interest in this
practice of giving importance to cover crops in
order to improve crop productivity, soil health
and maintaining sustainability of existing agroecosystems.

22. ENTOMOLOGY

Vegetative Insecticidal Proteins from Bacillus
Thuringenesis: a Novel tool in Pest Management
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Introduction
Bacillus thuringenesisis: gram positive
bacteria that produce insecticidal proteins
called δ-endotoxins during its sporulation
stage. The pathogenicity of Bt is not only due
to Cry toxins and Cyt toxins but also due to
vegetative insecticidal proteins (Vip) are
secreted in bacteria during their vegetative
growth
stage.
Formulations
of
B.
thuringiensis containing crystals and spores
have been successfully used to control a wide
range of lepidopetran as well some
coleopteran and dipteran pests. The
respective cry genes have been transferred to
plants, conferring total or very-high-level
protection against the most damaging pests.
Despite of the wide success of Cry protein in
pest management, some important pests
were found to be highly tolerant to the Cry
proteins
such
as
Plutellaxylostella,Agrotisipsilon
(Lepidoptera: Noctuidae) and Diabrotica
spp. (Coleoptera: Chrysomelidae), which
cause signiﬁcant damage to the crops. So, Vip
(Vegetative insecticidal proteins) may be
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used as alternative to the Cry proteins to the pests
which developed resistance to Cry proteins.

Classification of Vegetative insecticidal
proteins (Vip)
Vip have received considerable attention
since their discovery and they have a broad
insecticidal spectrum that includes a wide variety
of lepidopteran and coleopteran species. This
toxin exhibits different mode of action to pests
compared with that of crystal proteins. Based on
the amino acid identity this type of protein
includes Vip1, Vip2, Vip3 and Vip4. Vip1 and
Vip2 are binary toxins that have coleopteran
specificity,
whereas
Vip3
toxins
have
lepidopteran specificity. The most recently
reported Vip4 family no target insects have been
found yet. These Vipcompatible with other Cry
proteins as they have different binding sites than
the sites targeted by Cry proteins.Vip induces
insect gut paralysis and complete lysis of gut
epithelium. A total of 15 Vip1 proteins, 20 Vip2
proteins, 110 Vip3 proteins and 1 Vip4 protein
have been entered in the Bt toxin nomenclature
database.Testing the insecticidal activity of
individual Vip1 or Vip2 proteins against a
41
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number of insect species from different
orders conﬁrmed the fact that these
proteinsmustacttogethertobetoxic,since
neither proteinalone displayed any toxic
activity against the species tested. Among the
four types of Vip, Vip3 is well studied and
reported to have insecticidal activity against
economically important Lepidoptera pests.
The Vip3 proteins are divided into three
classes (Vip3A, Vip3B and Vip3C) and
thirteen subclasses (Vip3Aa to Vip3Aj,
Vip3Ba, Vip3Bb and Vip3Ca. Among the Vip
proteins, Vip3 proteins form a distinct clade,
which reveals that Vip3 proteins are
phylogenetically more distant from the Cry
proteins

Vip3A family
The members of the Vip3 family
characterized to date exhibit activity against
lepidopterans, some are especially toxic for
species with little susceptibility to several Cry
proteins.Vip3A proteins have been shown to
target receptors in the insect midgut, the
ingested toxin get activated by the trypsin
like proteases in the midgut which different
from the Cry protein activation, these makes
good alternative to the Cry toxins in pest
management. The Vip3A proteins typically
show their toxic effect by reducing larval
growth, which is termed as functional
mortality. It is worth mentioning that Vip3A
proteins are very active against insect species
of the genus Agrotis, which are known to be
tolerant to Cry proteins, and also against
species of the genus Spodoptera, which
display low susceptibility to Cry proteins.
The Vip3Aa gene was first introduced
into cotton expressed as a single insecticidal
protein and later it was pyramided in
combination with other Cry genes in both
cotton and maize to delay insect resistance,
as well as increase crop protection. The

combination of Vip and Cry proteins provides a
synergistic control effect. Synergistic action of
Vip3A proteins with Cyt2Aa proteins against
Chilosuppressalis (Lepidoptera: Crambidae) and
S. exiguahas reported. Very few cases of
resistance to Vip3A proteins have been reported
so far now. Laboratory selection of a H. virescens
colony led to 2,040-fold resistance to Vip3Aa
compared to the unselected population. There is
increased use of Vip3 toxins in pyramided
B.thuringiensis treated crops (Bt crops) to
improve both pest control and resistance
management. So far, no signiﬁcant crossresistance between these two classes of proteins
has been described.

Conclusion
All of these features have made Vips a
research target for broadening the host-range of
B. thuringiensis-based biopesticides and for the
management of insect resistance to B.
thuringiensis
protein.
These
vegetative
insecticidal protein (Vip) is now being used for
transgenic expression in crops plants; conferring
resistance against lepidopteron pests. Pyramiding
of multiple B. thuringiensis genes that encode
different insecticidal proteins with several modes
of action has greatly increased the control of
major pest species. However the main problem
facing the use of Bt proteins for crop protection is
insect resistance. Some of the field populations
showing resistance to the Vip proteins have been
already reported but the mechanism of resistance
is still unknown. Therefore future research needs
to be focused on the basis of resistance in insects
towards these Vip proteins.
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Comprehensive Understanding of Seed Suicidal
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Terminator technology uses genetic
manipulations to terminate the fertility or
viability of seeds to restrict its utilization
again and again. It is market driven
technology in which the gene, involved in
viability termination, called a terminator
gene. The technique was noticed in public
domain, when a patent (No.57,23,765) was
granted on "Control of Plant Gene
Expression" at 3 March 1988 by the United
States Patent and Trademark Office to the
USDA (United States Department of
Agriculture) and, the Delta and Pine Land
Co., USA. The patent was granted to already
known genes. These genes are responsible for
the expression of desired traits either in the
first generation of plant or in the subsequent
generations.
Genetic Use Restriction Technology
(GURT), refers to restriction of any genetic
trait in a plant that can be switched on or off
by the application of an external chemical
inducer. The trait may include colour,
softening, ripening, sterility, cold & drought
tolerance etc. T-GURT (Traitor technology,
trait-specific) refers to the restriction of a
specific trait expression in a plant. V-GURT
(Verminator technology, variety specific))
refers to restriction of the variety by genetic
engineering, plants whose seeds will not
germinate if sown. The terminator
technology uses a suitable lethal gene which
makes the second generation seeds infertile
or non-viable.
The first generation seeds (F1) are, sold
by the seed company, fully developed,
normal and fertile to produce healthy plants
bearing seeds or fruits that can be used as
food but will not germinate if planted, which
forces farmers to procure fresh seeds every
year from the seed company, because they
cannot use the harvested seeds of the
previous year into the next season.
This technology employs three genes
which
carry
the
necessary
genetic
information into the plants
1. Lethal Gene (Terminator): Lethal
gene produces a specific protein, toxic to
plants and does not allow the seeds to
germinate. A lethal gene encodes
ribosome inhibiting protein (RIP), which
interferes the synthesis of all proteins in
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the plant cells, without being toxic to other
organisms. Thus, the germination of seeds
would be inhibited by the expression of RIP
gene in the plant cells’ embryo. RIP gene is
attached with the specific promoter (LEA,
Late embryogenesis abundance) which is
activated only in the later stages of seed
development. LEA promoter was used to
express the trait in the second generation
onwards of seed. The promoter is to be active
only after the completion of vegetative
growth in the first generation of the plant. A
blocking sequence is placed in between the
LEA promoter and the lethal gene to prevent
the expression of lethal RIP gene in the first
generation seeds. Specific excision sequence
(LOX sites) flanks the blocking sequences.
Site-specific excision excised out the blocking
sequences at flanking LOX sites. Thus, the
lethal gene comes in direct contact with the
promoter and shows expression in all the
subsequent
generations
during
late
embryogenesis stage.
Recombinase Gene: The second gene
encodes an enzyme called recombinase. This
enzyme recognizes the excision sequence
(LOX site) and excised out these sequences
along with the blocking sequence from the
first gene construct by the recombination
process. Bacteriophage CRE/LOX system is a
preferred recombinase-excision system,
where the CRE protein (Recombinase)
performs site-specific recombination of DNA
at LOX sites. Recombinase gene is placed
adjacent behind to repressible promoter.
This promoter is highly specific for a
repressor protein encoded by the third gene.
It can be repressed i.e.; recombinase enzyme
will not produce if a particular repressible
protein is present. The site-specific
recombination
takes
place
during
germination of the first generation of seeds
on sowing; and thus, removes the excision
and blocking sequences from the first gene
construct.
Repressible Gene: The third gene encodes
a protein called a repressor protein,
represses the promoter of the recombinase
gene in the second gene construct. The
repressor protein itself becomes inactive
when it binds to a specific chemical, i.e.
tetracycline. The inactive repressor (i.e.
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repressor-tetracycline complex) is not
able to repress the promoter attached to
the recombinase gene, thus allowing the
synthesis of recombinase enzyme.

Utilization in Hybrid Seed
Production
This technique is pertinent to only those
crops which are cultivated through seeds
only. Through biotechnological tools,
genetically engineered parents (pure lines/
inbreds) are being developed. One transgenic
parent will contain gene construct having
LEA promoter, excision sequence, blocking
sequence, and lethal gene. Another
transgenic parent will contain the gene
construct having germination specific
promoter and recombinase gene. Both
transgenic parents are crossed to produce the
F1 (hybrid). Hybrid progeny contains both
the gene construct from their transgenic
parents. These F1 hybrids are sown in the
fields by the farmers. The hybrid seeds
carrying germination specific promoter
which will be activated during germination
only. The activated recombinase gene will
produce specific protein and will excise out
the excision sequence and blocking sequence
from the first gene construct. The hybrid
plant will be heterotic per se and will
produce a normal seed setting in terms of
phenotypic appearance. The lethal gene will
express itself during the sowing of seeds of
the previous year into the next crop season
i.e. inhibition of germination. That is why
farmers have to purchase new seeds every
year from the seed company.
Use in Pure Line Seed Production
It is reported that plant cells will be
genetically modified (transgenic) and the
plants regenerated through tissue culture
methods. During the first generation, i.e.
when companies are producing the seeds, the
plants with these stretches of DNA will be
normal. The blocking sequence is firmly

present between the promoter and the lethal
gene. Seeds are therefore formed without any
trouble. When the first generation seeds mature,
these seeds will be exposed to a certain chemical
(tetracycline) and sold in the market to the
farmers. The third gene produces a repressor
protein. But in the presence of tetracycline
repressor protein becomes inactive and cannot
bind on the repressible promoter binding site.
Recombinase gene will become active and
removes the excision and blocking sequences
from the first gene construct. At this stage, the
LEA promoter is in direct contact with the lethal
gene. But the lethal gene will not express, because
the promoter will become active only at a
particular stage of seed development i.e. late
embryonic stage. As a result, the seed germinates
properly to produce a healthy second-generation
plant in the farmer’s field.
When the second generation plant starts
producing seeds, in the late embryogenesis stage,
LEA promoter becomes active and produces a
large amount of ribosome inactivating proteins,
which in turn inactivate the protein synthesizing
machinery of cells, i.e. ribosomes. This results in
the production of infertile third-generation seeds.
These seeds can be used as food, but will not
germinate if planted to grow as subsequent
generation plants.
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An entrepreneur is a person who has
possession of a new enterprise, venture or
idea and assumes significant accountability
for the inherent risks and the outcome.
Entrepreneurship plays an important role in
the economic growth and development of any
nation. Agriculture is the back bone of Indian
Economy. Inclusive growth is only possible
when agriculture growth is achieved and
shared among the people widely from all
nooks and corners of the country. The term
‘agriprenuer’ is not found in dictionary but
generally it is used for the entrepreneur who
is indulged with the activities of agriculture.
Agriprenuership is entrepreneurial quality
which can enhance the good opportunities
for one involved in agriculture. As we know
that agriculture is mainstay of India hence
the good promotional strategies for
agriculture is must to ensure the wellbeing of
farmers. Agriprenuership can be better
known as promotion and value added
services for agricultural products. Now-adays farmers are becoming real agriprenuers
as they are working hard themselves on
marketing skills for promotion of good
quality agro products. They are educating
themselves so that they don’t have to depend
on others. Thus as per the need of India, we
require good agriprenuers to stay with the
world pace as far as economy is concerned.
Contribution of Agriprenuers would count on
India’s economy as a whole. An
agrirepreneur undertakes a variety of
activities related to agriculture to start agribusiness, change a business’s direction,
acquire a business and is involved in
innovatory activity in agricultural value
addition. Agro entrepreneurship can be used
as best medicine for the solution of many
problems faced by the country. Developing
entrepreneurs in agriculture will solve the
entire problem viz. reduce the burden of
agriculture,
generate
employment
opportunities for rural youth, control
migration from rural to urban areas, increase
national
income,
support
industrial
development in rural areas, reduces the
pressure on urban cities etc.

Emerging Trend: Why Agriculture to
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Agri-business?
 Increasing demand for organic/quality
food both in India as well as Abroad.
Market growth of around 15-25 percent
per year.
 Competitive advantages for many
primary
production
activities
in
agriculture. Rain-fed farming, tropical
fruits and vegetables, livestock, animal
husbandry, aquaculture, wild craft, etc.
are produced through real low cost
production methods.
 Private sector is willing to enter into
agri-businesses
at
all
levels
of
operations. Changing consumer demand
and retail revolution have open the doors
for investments by private sector in
agribusinesses like Reliance, Bharati,
Pantaloon, Mc.Can, Carrefour, etc.
Key Issues: Agriculture to Agri-business
 Policy issues: From absolute control and
management
of
agriculture
by
Government, today it is being opened to
public-private partnerships.
 Production technology issues: From
input/s
oriented
technology
development for increasing production,
today practice based value addition is
being promoted.
 Quality
and
certification
issues:
Demands from consumer/s for better
quality has forced Government/s to
establish regulatory mechanisms for
quality certification.
 Logistics and supply chain issues:
Modern retail formats requires efficient
and dedicated supply chain management
facilities.
 Human resource issues: Lack of
appropriately trained human resource is
today considered as the biggest
constraint in conversion of agriculture to
agri-business.
Key Challenges for HR Skill
Development in Transforming
Agriculture to Agri-business
 Agriculture to agri-business potential
has neither been recognized by the
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academic/s nor is being promoted as
a career making opportunity among
practitioners.
Region-location
specific
agribusiness opportunities need to be
identified and accordingly suitable
human resource training programs
should be launched.
Learning processes for human
resource to be engaged in agribusiness enterprises should be
designed to suit the candidates as
per the job requirements.
The focus to upgrade the skills of
conventional
practitioners
of
agriculture
into
agri-business,
human resource will provide the
missing links.

Advantages of Agripreneurship
In the changed rural and agricultural
scenario of the country, entrepreneurship in
agricultural development is now considered
as the need of the times. Agricultural
Development is seen now in broader context
of not only making available the modern
scientific farm technologies to farmers but
also the other crucial aspects like that of
sustainability,
eco-friendliness
and
development of entrepreneurial qualities
among rural masses. Changed scenario calls
for incorporation of these perspectives also
in media messages. Till now improved farm
technology were handed over to farmers to
become more productive in terms of higher
farm produce and media was also taken as a
means to carry out this handing over
operation. No doubt, communication media
created a greater awareness among farmers
thus contributing a lot to our ‘food self-

sufficiency status.’ Role of media is not only
transmitting information regarding modern farm
technologies but also to promote rural
entrepreneurship
for
overall
agricultural
development.

Conclusion
Agripreneurship requires identification of
new opportunities as well as imagination,
commitment, decisiveness and self confidence in
agripreneurs. Amidst the changing paradigms
and demanding global structure, India, in order
to remain a front-runner needs to primarily focus
on the agriculture sector by developing
agripreneurs with distinct traits and skills to
exploit opportunities galore in the field of
agriculture. Entrepreneurial awareness regarding
available technologies, resource support system
and about market potential has to be spread
systematically among farmers. T.V. and internet
can develop special programmes to highlight
advantages of entrepreneurship in agriculture.
Skits, serials and plays can be developed on the
theme. Stories of successful entrepreneurs
depicted in Krishi Darshan would go a long way
in motivating rural people to take to
entrepreneurship
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Nutraceutical Breeding Prospects in Red Rice
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Introduction
Rice is commonly consumed as milled
rice, which is consist starch and 6-8%
protein. In case of milled rice minerals and
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essential nutrients are found in little proportion.
In many research it found that valuable
micronutrient like Iron, Vitamin-A, vitamin B,
low glycemic index and its contains anthocyanin
is a big positive as we are getting more nutrient.
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Rice with a red bran layer is called red rice a
tinge of red remains even after a high degree
of milling.
Generally, most of red rice cultivar and
its species has low yield ability which is not
feasible to farmers as they prefer to grow
high yielding varieties therefore, Problem of
micronutrient malnutrition overcome by
used hybridization with biotechnological
tools between high yielder species and Red
rice species will be improve both yield and
micronutrients as vice-versa.
Present day’s problem of micronutrient
malnutrition in rice consuming countries is
widely recognized. Iron and Vitamin-A
deficiency have been identified as two major
health hazards associated with a rice based
diet. Anemia affects more than two billion
people globally with women and children
most at risk. Iron deficiency leading to
Anemia causes a range of health problems in
humans including increased chances of
maternal and child mortality and negative
impact
of
cognitive
and
physical
development of children. Deficiency of
Vitamin-A causes the weakness in vision,
while good amount of dietary fibers helps in
digestion.
The zinc and iron content of red rice is
2–3 times higher than that of white rice
(Ramaiah and Rao, 1953). American
scientists have reported a similar high iron
content in the Chinese red varieties ‘Bloody
Sticky ‘and ‘Dragon Eyeball’ (Rood,
2000).Combating
micronutrients
malnutrition is considered to be among the
best investments that generate a high return
in socio-economic benefits according to the
2008 Copenhagen consensus.

Health Properties of Red Rice
1. It has attractive grain qualities similar to
VOLUME NO. 16, ISSUE NO.11

2.
3.
4.

5.

6.

‘Basmati’ rice.
It has Low glycemic index and high amount
of protein.
It has High antioxidant hence red rice may
help in fighting free radicals, which protect
our skin from premature ageing..
Good sources of dietary fiber and vitamin B
particularly B1 (Thiamine), B2 (Riboflavin),
B3 (Niacin), B5 (Pantothenic Acid), B6
(Pyridoxine) in the red rice grain.
Raw and unpolished red rice has a glycemic
index of 55 or slightly less which makes it a
great choice for diabetics.Hence people
with high blood sugar levels can consume red
rice in moderation i.e. 100 to even 150 grams
on a daily basis.
Red rice has 10 times more antioxidants than
brown rice. Red rice is also very rich in
essentialnutrients, iron, vitamin, phosphorus
and fiber

Red Rice Variety Released in India
Red Rice Variety developed for Medicinal
value
Matali, Neelam samba, Kuzhiyadichan
(Tamil Nadu), Atikaya, Kari kagga (Karnataka),
Nivaru (Kerala)
Red Rice Variety developed for good
Scent
Jatu, Matali (Himachal Pradesh.), Majehra,
Jhaildu (Uttar Pradesh), Lalnakanda 41 (Punjab),
Kunsumkesari (Karnataka), Laldhan (Himachal
Pradesh), Laladhodhi (Maharashtra), Tedasi (Bd
1319), Kasigilas (Bd 295) (Madhya Pradesh)
Red Rice Variety Developed for Disease
and Insect Resistance
Br 7 (Bihar), Kagga (Karnataka), Bhetriasia
(Orissa), Halga red(Maharashtra), resistance in
general Kullakar, Kappa samba, Kala samba,
Neelam samba, Perungar, Adt 1 (Tamil Nadu),
Ptb 9, Ptb 7, Ptb 10, Ptb 20, Asha (Kerala),
Bhutmuri, Bhogjira, Marichabeti (West Bengal)
Red Rice Variety Developed for Earliness.
Ptb 49, Ptb 35 (Kerala), Konakkuruvai, Asd 8
(Tamil Nadu), C 203-3(Assam), Hr 33 (Andhra
Pradesh), Tipakhia (Uttar Pradesh)
Red Rice Variety Developed for Nonlodging
As Sel. 35, As Sel. 86, M 36-30 (Assam),
Puttabhatha (Karnataka),Halga red, Jaddu 1061
(Maharashtra), Boroponko (Orissa), Ptb 1, Ptb10,
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Ptb 12, Ptb 20, Mo 2 (Kerala)

Future Breeding Prospects for Red
Rice Improvements
Red rice species and cultivar having a
good buffering capacity against abiotic stress
it has valuable gene for various species of
wild rice, Oryza granulata, O. officinalis,
O.rufipogon, and O. nivaraoccur in India.
Oryza rufipogonand O. nivarahave red
grains, and both are used as food, medicine
and also it has a valuable genetic diversity for
various biotic and abiotic stress we can
utilized as donor for specific trait of interest.
Present days white rice having good
yielding ability but susceptible to disease and
pest whereas, red rice species having disease
and pest resistance gene with much amount
of health properties and
rich in
micronutrients. Red rice species have good
gene for resistance/tolerant to various abiotic
stress like Deep water, Cold tolerance, Sandy

soils, Flood resistance, Submergence tolerance,
Drought resistance, Earliness, Non-lodging, Nonshattering, In situ sprouting, Weed competition
and Salinity. Thus, we need to improve the
existing rice varieties by incorporating the novel
gene from red rice through conventional breeding
and molecular breeding for nutritional Security.
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Rice (Oryza sativa L.) is being one of
principal food crops and utilized by one third
of world population. The International Rice
ResearchInstitute (IRRI 2000) studied the
food problem in relation to world population,
and they predict that 800 million tons of
ricewill be required in 2025 (Kubo
&Purevdorj,2004).
Nitrogen is the major nutrient limiting
the high yield potential of rice cultivars
(Shrestha & Maskey, 2005). Farmers
generally apply fertilizer nitrogen in several
spilt applications that results in high pest
and disease incidence and serious lodging.
Precise application of nitrogen fertilizer
based on plant need and location in the field
greatly improves fertilizers use efficiency in
rice.
The leaf color chat (LCC) is an easy-touse and inexpensive diagnostic tool for
monitoring the relative greenness of a rice
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leaf as an indicator of the plant N status.
Inexpensive leaf color chart have proved quick
and reliable tool to decide the time when nitrogen
fertilizer needs to be applied to the crop with the
use of the leaf color chart, farmers can apply N at
the right time, thereby increasing the
productivity and profitability of direct rice and
reduction of used nitrogen fertilizer (Yosef Tabar,
2013).

What is Leaf Color Chart (LCC)?
The LCC had been jointly developed by
International Rice Research Institute (IRRI) and
Philippines Rice Research Institute (PhilRice)
from a Japanese prototype, Leaf color chart(LCC)
is
made
of
high
quality
plastic
material(8”×3”)(singh et al,2006), It consist of
six colour shades ranging from light yellowish
green(no1) to dark green(no6) colour strips
fabricated with veins resembling those of rice
leaves (Nachimuthu et al, 2007). The LCCused in
Asia are typically a durable plastic strip about 7
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cm wide and 13 to 20 cm long, containing
four to six panels that range in color from
yellowish
green
to
dark
green
(Hushmandfar&
Kimaro,2011).
These
include use of a Leaf Color Chart (LCC),
which relies on visual comparison between
leaf colour and a colour chart to assess the N
status of certain plants(Ali et al,2013).
Inexpensive leaf color charthave proved
quick and reliable tools to decide the time
when fertilizer n needs to be applied to the
crop(singh,2008). In the real-time approach
prescribed of fertilizer N is applied whenever
the color of rice leaves falls below the critical
LCC value.

Type of Leaf Colour Chart:Generally three types of leaf colour
charts are available in the market.
 Four panel leaf color chart Five panel leaf color chart Six panel leaf color chart
It consist of different shades ranging
from light yellowish green on first strip to
dark green on last color strips fabricated with
veins resembling those of rice leaves.

2.
3.

4.

5.

How to use Leaf Colour Chart (LCC)?
Observation should take following step
1. At initial crop Stage:
a. With basal fertilizer dose
i.
Transplanting
paddy
observation should be taken
after 21 to 25 days of
transplanting.
ii.
Drilled Paddy - observation
should be taken after 28 to 30
VOLUME NO. 16, ISSUE NO.11

days of sowing.
Without basal fertilizer dose
i.
Transplanting paddy - observation
should be taken after 14 days of
transplanting.
ii.
Drilled Paddy - observation should
be taken after 21 days of sowing.
Selection of Plant: Randomly select at least
10 disease-free rice plants or hills in a field
with uniform plant population.
Technique of leaf color chart arrangement on
leaf: Select the topmost fully expanded leaf
from each hill or plant. Place the middle part
of the leaf on a chart and compare the leaf
color with the color panels of the LCC. Do not
detach or destroy the leaf.
Comparison of leaf color with Leaf Color
Chart: Measure the leaf color under the
shade of your body, (direct sunlight affects
leaf color readings). If possible, the same
person should take LCC readings at the same
time of the day every time.Take reading in
the morning (8-10AM) or in the afternoon
(2-4 PM) preferably by the sameperson from
randomly selected fully expanded new
leaves.Under the shade, measure the color of
each leaf by holding the LCC and placing the
middle part of the leaf on the topof the color
stripe for comparison.
Calculation of observation: If average of
observation of selected ten plants showed
below critical leaf color chart score 3 or 4
(depend on particular rice variety) it indicate
that crop required nitrogenous fertilizer at
the rate of 20 to 25 kg N/ha in kharif and 25
to 28 kg N/ha in summer crop. Whereas,
critical leaf color chart score above 3 or 4
indicate that crop not required nitrogenous
fertilizer.
b.

Advantages of Leaf Color Chart
1. It identify the need base application of
nitrogen in plant.
2. It is simply identify the nitrogen insufficiency
in the plant.
3. It is easy to use for those who is literate or
illiterate farmer.
4. LCC reduce the excessive use of nitrogen
fertilizer thus reducing the cost ofCultivation.
5. It indirectly reduce the nitrate content in soil
– water cycle.
6. Nitrogen application should coincide with
crop growth and its requirement. The leaf
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7.

color chart (LCC) is an easy-touse and
inexpensive
diagnostic
tool
for
monitoring the relative greenness of a
rice leaf as an indicator of the plant N
status
The optimum use of N can be achieved
by matching N supply with crop demand.
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Traditional Knowledge and Biodiversity Issues
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The variety of life on Earth and its
biological diversity is commonly referred to
as biodiversity. The number of species of
plants, animals and microorganisms, the
great genetic diversity of this species; the
diverse ecosystems on the planet such as
deserts, rain forests and coral reefs are all
part of Earth's diverse ecosystem. It occurs at
three levels, viz., Species level refers to
number and kinds of living organisms;
Genetic level refers to genetic variation
within a population of species and Ecosystem level refers to the variety of habitats,
biological communities and ecological
processes that occur in such habitats.

Biodiversity Framework
The foundation of this framework may
be explained in terms of its constituent parts
as follows:
1. Components:
The
‘components’
referred to, in the formulation of a
biodiversity
framework
essentially
include the biotic communities within
the ecosystem.
2. Patterns: Any
repetitive natural
ecological phenomena which occur
periodically, or in a random manner are
known as ‘patterns’. They are generally
observed in similar communities and
landscapes. For wildlife populations
especially, maintaining opportunities to
inter breed with other populations
strengthens the group as a whole.
August, 2020

3.

Processes: The term ‘processes’ refers to
long term or short term ecological processes
that affect the landscape and the biotic
therein. These are the interactions that take
place among ecosystem components. Some
processes are important because they create
the initial conditions that allow species to
colonise an area. Other processes maintain
an environment conducive to the species’
survival. The types of processes operating in
a landscape govern which organisms it can
support.

Biodiversity in India
Biodiversity is under threat worldwide. For
example, the global mammalian extinction rate of
0.35% of species lost century since 1600 is
calculated to be between 17 and 377 times the
mammalian background extinction rate during
the past 65 million years, i.e, since the mass
extinction that removed the dinosaurs. India has
considerable biodiversity that is under threat.
Threats to species are principally due to a decline
in the areas of their habitats, fragmentation of
habitats and declines in habitat quality, and, in
the case of some mammals, hunting. Stochastic
declines in small subpopulation makes it more
likely that they will go extinct, and this is further
exacerbated by the reduction of genetic
variability in subpopulations resulting from
isolation. Species with already restricted ranges
are particularly vulnerable to these threats.
Table 1: Summary of animal biodiversity
threats in India
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Biodiversity, as measured by number of
plants and vertebrate species is greatest in
the Western Ghats and the northeast. This is
because of the presence of tropical rainforest
that are typically the richest habitats for
species diversity. Both these areas are
included in the world’s list of hotspot of
biodiversity: small geographic areas with
high species diversity. On the two, the
Western Ghats have more endemic species,
those that are found nowhere else. Out of the
1.4 million known species of living organisms
only about 2,50,000 are higher plants and
1.03 million are animal According to another
estimate, worldwide there are 2,70,000
known species of vascular plants. India is the
seventh largest country of the world with an
area of about 32,67,500 sq kms India ranks
sixth among the 17 mega biodiversity centers
of the world, and is home for an unusually
large number of endemic species. It supports
15,000 species of flowering plants 5,000 of
them exclusively providing shelter to 317
species of mammals

Protection of Traditional Knowledge
Associated with Biological Resources
Traditional knowledge (TK) is about
ecological services is an intangible source
material. TK has the potential to translate
into commercial benefits by providing
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product development leads and processes. Hence,
a share of benefits must accrue to creators and
holders of TK. In terms of information
protection, new techniques and practices related
to ecosystem services, this does not seem to fall
within the conventional legal frameworks for IPR
protection. These common types of IPRs are not
enough to protect traditional information in
reality because they are based on protection of
individual property rights, whereas TK is, by and
large,
collective. The
informal
knowledge
presents other difficulties in being recognized for
the purpose of IP protection, such as: knowledge
is developed over a period of time and may either
be codified in texts or retained in oral traditions
over generations. The conditions of novelty and
innovative step necessary for grant of patent are
therefore not satisfied and communities quite
often hold knowledge in parallel. However, the
development of an appropriate form of protection
for the knowledge of local communities is of great
interest to countries which are rich in
biodiversity, and also rich in TK, such as India.

Conclusion
Biodiversity is our life and we can no longer
see the continued loss of biodiversity as an issue
separate from the core concerns of society: to
tackle poverty, to improve the health, prosperity
and security of present and future generations,
and to deal with climate change. It is important
to conserve the biodiversity and the traditional
knowledge of the country people of India. It is
also important to sustainable use of components
and fair and equitable sharing of benefits
people/society
having
such
traditional
knowledge; to respect and protect knowledge of
local communities related to the biodiversity.
References
International Journal of Biodiversity and
Conservation, Vol. 1(5) (Sep 2009), pp.105-118.
Traditional Knowledge and the need to give it
adequate intellectual property protection,
WO/GA/26/9 [2000].
Ravindrababu.Y, Patel, J B. and Patel , J M
(2011). Intellectual Property Rights : An Overview
technical
bulletin,
DOR,
SDAU,
Sardarkrushinagar. pp74.
Somnath, E (2000). General article.
Biodiversity in India. pp 2-5.

51

August, 2020

ISSN No.:2321-7405

28. PLANT BREEDING

Reverse Breeding
Rahul Anand and Somya Singh
Dr. Rajendra Prasad Central Agricultural University, Pusa

Dirks et al. (2009) proposed a novel
plant breeding technology named reverse
breeding, which can directly generate
parental inbred lines from any hybrid.
Hybrid seeds are produced by a cross
between to inbreed lines. Reverse breeding,
meets the challenge of fixation of complex
heterozygous genomes by constructing
complementing homozygous lines. This is
accomplished by the knockdown of meiotic
crossovers and the subsequent fixation of
non-recombinant
chromosomes
in
homozygous doubled haploid lines (DHs).
The approach not only allows fixation of
uncharacterized germplasm but provides
breeders with a breeding tool that, when
applied to plants of known backgrounds,
allows the rapid generation of chromosome
substitutions that will facilitate breeding on
an individual chromosome level. There is a
short communication related to the different
methods of this approach.
Three steps method required for reverse
breeding developed by Dirks et. al.:
Inhibition of meiotic crossover in F1
plants
to
produce
gametes
containing
combinations
of
nonrecombinant
parental
chromosomes,
 Generation of DH lines via in vitro
unfertilized ovule or anther culture
and
 Regeneration of the original hybrid
through crossing DH lines with
complementary sets of parental
chromosomes.
Reverse breeding has been tested in
Arabidopsis by Wiinker et al. (2012). Firstly,
they crossed Landsberg (Ler-0) and
Columbia erecta (Col-0) to develop an F1
hybrid. In the hybrid, the meiosis crossover
is suppressed using RNAi to knock-down the
DMC1 gene, which is required for the
crossover
formation
during
meiosis.
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Secondly, they crossed this hybrid to the
centromere mediated haploid inducer line to
generate haploids which were doubled into DH
lines through spontaneous doubling. Genetic
analysis of 69 DH lines using SNP markers at
approximately 4-Mb intervals showed absence of
recombination. Lastly, they recovered the original
hybrid by crossing complementing DH lines.
Wijnker et al. proposed a procedure of reverse
breeding in five steps:
The generation of DMC1: RNAi
transgenic lines (Achiasmatic parental
lines)
 Development of achiasmatic hybrids
 Haploid induction by crossing to GFPtail swap
 Generation of DH lines by selfpollination of haploids and
 Recreation of original hybrids by
crossing DH lines with complementary
sets of parental chromosomes.
Successful reversing of breeding in
Arabidopsis and availability of centromeremediated haploid induction technology or
genome editing tools can make it possible to
apply this technology to other crops.


Need of Reverse Breeding:
 To maintain the hybrid stability
 Genetic improvement of parental lines to
enhance the hybrid performance
 To establish the breeding lines for
uncharacterized heterozygotes
 To multiply a highly heterozygous plant
from a homozygous parental line.
Benefits of Reverse Breeding
Reverse breeding accelerates the breeding
process considerably and increases the number of
available genetic combinations which allows
breeders to respond much quicker to the needs of
farmers and growers with better varieties. Other
main advantage of reverse breeding is that it
facilitates selection of superior hybrid plants.
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Large populations of plants can be generated
and screened and well performing plants can
be regenerated indefinitely without prior
knowledge of their genetic constitution. This
essentially removes the randomness in
earlier hybrid breeding.
Reverse breeding is currently limited to
crops with a relatively small, diploid genome.

Application of Reverse Breeding
 Reconstruction
of
heterozygous germplasm: For
crops where an extensive collection
of breeding lines is still lacking, RB
can accelerate the development of
varieties. In these crops, superior
heterozygous
plants
can
be
propagated without prior knowledge
of their genetic constitution.
 Breeding
on
the
single
chromosome level: Generally
quantitative traits are located on
different chromosome there for not
easy to breed. RB is applied on F1
hybrid of known parents, when this
F1 hybrid crossed with one of the
original parents, hybrids can be
formed in which one of the
chromosomes
is
homozygous
whereas it is also possible to produce
hybrids
in
which
just
one
chromosome is heterozygous.

Backcrossing in CMS back ground:
In several vegetable crops such as
cabbages and carrots, breeders make use
of cytoplasmic male sterility (CMS). In
these systems, the presence of male
sterility presents a special challenge to
RB. In these cases, gynogenesis rather
than androgenesis can be used to obtain
DH plants. This is perfectly compatible
with RB in the sense that the
chromosomes from the maintainer line
can be recovered directly in the
cytoplasm of the sterile line in one step.
As a breeding tool, reverse breeding may be
regarded more versatile as its controlled
deconstruction of complex genotypes into
homozygous parental lines allows the further
improvement of these lines by classic breeding
methods.
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Effect of Light and CO2 on Growth of Various
Vegetables iIn Greenhouse
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Light
“Electromagnetic radiation that has a
wavelength in the range from about 4,000
(violet) to about 7,700 (red) angstroms and
may be perceived by the normal unaided
human eye.”
In plant growth and development light is
one of the key factors. Greenhouse is the
structures, which makes use of solar
radiation for creating a favourable
environment for plant
growth
and
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development depending upon their location,
structure and arrangement. Plant receives the
amount of light it has a tremendous impact on
plant quality and marketability.Plants can be
thought of a “light counters”, in other words, they
count the number of particles of light that they
are able to absorb. The intercepted light then
fuels Photosynthesis and growth. The greenhouse
light environmentis the beauty of using Daily
Light Integrals (DLI) to describe, it direct
measure the number of particles of light delivered
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to the plant as a result, plant growth and
development is closely correlated with DLI.

Light and Greenhouse Plant Growth
Root and Shoot Growth:
Plant roots are dependent on shoots
(leaves and stems) for sugars produced
during photosynthesis process, while shoots
are dependent on roots for water and
nutrients. So, it should come to no surprise
that root and shoot growth and development
is proportional. Shoot and root growth
increases as DLI increases.
Light and Plant Branching
Under low light conditions might be
enough energy to support the primary stem.
light levels increase then more lateral shoots
will develop as a result, the number of lateral
branches increases as DLI increases.
DLI Affects Growth, Temperature
Affects Timing
Light and temperature responses are
sometimes confused. Light has a large impact
on growth of plant and temperature
influences development. The interaction of
temperature and light has a huge impact on
plant quality. The best quality plants are
often grown under high light and cool
temperatures condition.
Light and fruit set:- Light intensity
during
seedling
growth
is
directly
interrelated to the number of days to flower
and yield. The low light intensities delay
flowering and reduce fruit set also reduce
total yield.Three main characteristics of light
affect vegetable plant growth: Quantity,
quality and duration.
Quantity
The more sunlight a plant receives, the
greater its capacity for producing food
through photosynthesis process. Light
quantity can manipulate in greenhouse to
achieve different plant growth patterns.
Crops such as cucurbits, legumes, potato and
sweet potato require a relatively high amount
of light for proper plant growth and
development while onions, asparagus, carrot,
celery, cole crops, lettuce and spinach grow
satisfactorily with lower light intensity.
Light
quality
refers the colour
(wavelength) of light. Sunlight supplies range
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of wavelengths and broken up by prism into
bands of red, orange, yellow, green, blue, indigo
and violet. Blue and red light which plants absorb
the greatest effect on plant growth. For vegetative
(leaf) growthblue light is responsible primarily.
Red light, when combined with blue light,
encourages the flowering. Because they reflect
rather than absorb green light plants look green
to us. Light is a source to use important for
manipulating plant growth and development.

Duration
Duration or photoperiod refers the amount
of time a plant is exposed to light. Photo period
controls the flowering in plants. The length of
light period triggered flowering and other
responses within the plants. The plants describe
as short-day or long-day depending upon what
conditions the flower under- The critical to floral
development not the length of the light period
but rather the length of uninterrupted darkness.
Carbon Dioxide (CO2)
Carbon Dioxide (CO2) contributes to plant
growth as part of the miracle of nature known as
photosynthesis.
Plants enable to combine Carbon Dioxide
and water with the aid of light energy to form
sugar. Some of these sugars are converted into
complex compounds that increase dry solid plant
substances for continued growth to final
maturity. The supply of carbon dioxide is reduced
the complex plant cell structure not utilize the
sun's energy fully and growth and development is
curtailed.Carbon dioxide is one of three main
components which combine to produce the
products essential for plant growth and
development the amount of carbon dioxide in the
air is 0.03%. This compares to 78% nitrogen, 21%
oxygen and 0.97% trace gases in normal air.
During the winter months carbon dioxide
concentrations inside greenhouses is unvaryingly
much lower than the outside air. This same
singularity has been shown in controlled
environments.
Carbon Dioxide (co2) Improves Plant
Growth and Quality
In most cases rate of plant growth under
growing conditions is directly associated to
carbon dioxide concentration. The amount of
carbon dioxide a plant requires to grow might
vary from plant to plant, but most plants will stop
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growing when the CO2 level decreases below
150 ppm.

Carbon Dioxide (co2) Cut Operating
Costs While Increasing ProductionDuring the winter months, plants near
the middle of greenhouse beds generally not
grow rapidly as plants at the edge. The CO2
concentration is lower in greenhouses than

outer walls. Outside air leaking through small
openings around windows carries sufficient
carbon dioxide to satisfy requirements of plants
at the edge of beds. The sufficient CO2 decrease
the average of plant yield, quality and market
value.Stimulating plant growthmethods are costly
in order to market them at optimum profit are
presently being used.

30. AGRICULTURAL

Integrated Farming System in Ecological Sound
Agriculture
Anusha, R.
M.Sc., (Ag.), Department of Agronomy, Faculty of Agriculture, Annamalai University, Annamalai Nagar-

Today’s Agriculture may be defined as
goal oriented manipulation of ecosystem for
human gains. A growing number of people
around the world are connected about the
long-term sustainability of our food
production system. (Blobaum. R,1983).
Widespread chemical use raises questions
about human and animal health, food quality
and safety, environmental quality and
deterioration of rural self-reliance and
communities.
These concerns have led to development
and adoption of low-input approaches,
initially referred to as alternative agriculture
and more recently as sustainable agriculture.
(Mandavi
Mishra,
2013)
These
encompass
a
broad
spectrum
of
environmental friendly agricultural systems
and practices. They include organic farming,
biological
farming,
natural
farming,
regenerative agriculture, permaculture and a
holistic
management-intensive
farming
approach with specific and precise standards
of production aimed at achieving systems
that are ecologically sustainable, socially
acceptable and economically viable.
Ecological agriculture minimizes global
environmental problems such as acid rain,
global warming, reduction of biodiversity
and desertification. The practice of ecological
sound agriculture involves building the
strength include using practices that grow
healthy plants with good defense capacity,
stressing pest and enhancing the population
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of microorganism. To the maximum extent
possible ESA system rely upon crop rotations,
crop residues, animal manures, legumes, green
manures, mineral baring rocks and aspects of
biological pest control. Ecological sound
agriculture ensures to produces the healthy food
crop and maintains healthy soil.

Introduction
Agriculture is the most important enterprise
in the world. Agriculture is the process of
producing food, feed, fiber and other desired
products by the cultivation of plants and the
raising of domesticated animals. The effect of
prolonged and over usage of chemicals in crops
production has resulted in human health hazards
and pollution of environment and ground water.
At present, the issue is whether to continue
with the chemical inputs-based intensive
technologies or to go back to the traditional
environment friendly farming practices like
organic farming for sustainable production,
income and socio-economic development of the
farming community. In fact, all development
efforts and activities should be within welldefined ecological rules rather than within
narrow economic gains. Sustainable agricultural
systems must be ecologically sound for long-term
food sufficiency, equitable in providing social
justice, and ethical in respecting path future
generations and other species.
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Vision for ecologically sound
agricultural systems:
 Currently Agriculture may be
defined
as
goal
oriented
manipulation of ecosystems for
human gains.
 Future agricultural systems should
be aim at goal oriented, sustainable
management of ecosystems for both
human and ecosystem gains.
Ecologically compatible Agricultural
production- Intensification without
simplification and ecosystems:
 Reduce agricultural pollution
 Ecologically manage soil, water,
natural vegetation
 Improve productivity to free other
areas of the farm or landscape for
nature protection
 Increase input efficiency
 Enhance biological and ecological
synergies
 Improve special organization of
species, fields and farms
How Ecological Farming Can
Mitigate Climate Change?
 Reduce greenhouse gases, especially
nitrous oxide, as no nitrogen
fertilizer is used.
 Organic
agriculture
enhances
biodiversity, protects fragile soils,
improves the nutritional quality of
food ensures high standards of
animal welfare.
 Emissions and fossil fuel energy use,
cuts nutrient and pesticide pollution
and stops potentially harmful
pesticide residues
 Entering our food chain.
 Organic agriculture builds resilient
farming
systems
capable
of
combating climate change and
securing local food supplies and is
highly effective in sequestrating
carbon.
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Ecological Farming Initiating Qualities:
 Using of natural fertilizers also saves on
farmer’s costs
 It eliminates the need for artificial inputs
 With natural fertilizers, soil is richer in
organic matter, better able to retain
water
 Better against protected erosion
Climate
smart
Traditional
Ecological
Agricultural Practices

Conclusion
Globally, ecological farming can produce an
average of approximately 30% more food per
hectare than conventional agriculture. In the face
of today’s monumental food and agriculture
challenges, the solutions are within our grasp.
Using well-proven practices that build economic
equity, restore our environment and create a
resilient and reliable food supply, agroecology
offers humanity essential tools to address our
biggest crises. To feed the world while also
confronting climate change, we need policies,
incentives and public investments that promote
agroecology, diversified organic farming and
small- and mid-scale farmer livelihoods. By
transitioning from industrial to agro ecological
food and farming systems, we can produce
enough food to feed the world, reduce poverty
and restore essential natural resources to feed the
planet for generations to come. It keeps food
production in the hands of farmers and away
from corporate control. It helps cope with climate
change. These practices improve soil quality. It
provides safe and quality food. And also
maintains the soil Health.
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Essence of Unemployment Problem in India
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In certain agro-based industries, Tea
Industry, Jute Mills, Sugar Mills, Oil
Pressing Mills, Paddy Husking Mills etc.,
seasonal unemployment is also prevalent.
2. Disguised
or
Perennial
Unemployment: Indian agriculture
often suffers from disguised or perennial
unemployment due to overpopulation
pressure. Apparently it seems like everyone
is living in disguised unemployment but in
fact there are not enough full-time jobs
available to all.
In India, around 72 per cent of the
population is engaged in agriculture and
related activities. In 1951, more than 100
million people were engaged in agricultural
and related activities, while in recent
times, about 160 million people were
engaged in the same sector, resulting in as
many as 60 million surplus people left with
virtually no jobs in agriculture and related
activities.
Urban unemployment again classified
into
Industrial Unemployment: Industrial
unemployment is slowly becoming acute in
the country's urban areas. With the rise in
urban population size and the large
number of population migration from rural
to urban industrial areas seeking jobs,
industrialization due to slow growth could
not provide the increasing number of
urban populations with adequate job
opportunities.
Even the rate of job growth in the
industrial sector could not keep up with
the growth of urban industrial workers
contributing to the country's tremendous
industrial unemployment.
Educated
or
middle
class
Unemployment: Another distinct form
of unemployment that is most prevalent in

Introduction
Unemployment is commonly viewed as a
significant problem to global economic growth.
Meanwhile the essence of unemployment
prevailing in underdeveloped or developing
countries varies dramatically from that of the
world's developed nations. While the developed
countries
face
unemployment,
mainly
involuntary and frictional Keynesian forms, but
underdeveloped or growing countries such as
India face structural unemployment due to
high population growth rates and slow
economic development.
Unemployment occurs when a person
actively searching for work can’t find a job.
Also, unemployment is used as a indicator of
the economic health. This reflects a situation in
which the total number of job openings in the
country is much lower than the total number of
job seekers. This is a kind of situation where
the unemployed, notwithstanding their desire
and capacity to work, find no relevant or
gainful employment. While unemployment
results in an immense wastage of manpower
wealth.
The country's unemployment problem
can be categorized widely into:
 Rural unemployment
 Urban unemployment
Rural unemployment again classified
into
1. Seasonal Unemployment: Agriculture
is seasonal in nature while it is a main
occupation in the country's rural areas. It
cannot provide jobs to the country's rural
population during the year. In the absence
of multiple crop system and subsidiary
occupation in rural areas, a large
proportion of rural people have to sit idle
for five to seven months a year.
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almost all of the country's urban areas is
called educated unemployment. Among
middle-class people this issue is very acute.
With the rapid expansion of general
education in the country, the number of
educated people out-turns is rising day by
day.
But due to the slow growth of technical and
vocational educational facilities a huge
number of manpower is unnecessarily
redirected to general education leading to a

peculiar
educated
problem
unemployment in the nation.

of
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technique can be efficiently used to convert
carbon from active to inactive pool stabilizing
soil organic matter and solving the problem of
residue management at the same time.

Introduction
India has got so many potent problems
related to agriculture like mono-cropping,
intensive use of agrochemicals, decreased soil
fertility due to intensive cultivation and less
return of organic matter to soil. All these
problems collectively lead to decreased soil
health and reduced yield in long run.
Maintaining a threshold level of organic matter
in soil is of utmost importance in today’s
context, to maintain ideal physical, chemical
and biological properties of soil. To meet this
crisis various practices like crop rotation,
biomass
recycling,
and
conservation
agriculture are being practiced to increase
carbon sequestration in soil.
Agriculture waste is usually handled as a
liability because the means to transfer it into an
asset is lacking. Agro-industrial wastes like rice
husk, cotton waste, coconut shell, cashew nut
shell etc are difficult to manage (Sugumaran
and Sheshadri, 2010). India generates around
700 million tonnes of residues per year.
Residue burning is practiced by a huge number
of farmers which leads to increase in
greenhouse gas emissions. So the farming
community needs a promising technology to
manage the residues. Biochar has got the
potential to increase conventional agricultural
productivity and enhance the ability of the
farmers to participate in the carbon market
beyond the traditional approach. This
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What is Biochar?
Biochar is a fine-grained, carbon-rich,
porous product remaining after plant biomass
has been subjected to thermo-chemical
conversion process (pyrolysis) at low
temperatures
(~350–600°C)
in
an
environment with little or no oxygen
(Amonette and Joseph, 2009). Biochar is not a
pure carbon, but rather mix of carbon (C),
hydrogen (H), oxygen (O), nitrogen (N),
sulphur (S) and ash in different proportions
(Masek, 2009). Most importantly, it is a soil
amendment which is highly porous and
responsible for increasing soil water retention
capacity and soil surface area. Biochar from
pyrolysis are related to carbon sequestration
(long residence time) and soil fertility.
Biochar Preparation
 Heap Method: In traditional method,
a heap of pyramid like structure (earth
kiln) is prepared by keeping wood logs
and roots of plants.

Drum Method: It was developed at a
low-cost charring kiln by modifying oil
drums at CRIDA, Hyderabad
 Biochar Stove: The modern Anila
stove with key aims of the design are
58
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to reduce the indoor air pollution that
results from cooking and to take
advantage of the abundance of bioresidues found in rural areas in
developing countries.
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Utility of Biochar in Improving Soil
Quality
The properties of biochar are governed by
its physical and chemical constituents, the form
and size of the feedstock and pyrolysis (Sohi et
al., 2010).
 Biochar application in soil leads to
several interactions mainly in soil
matrix, soil microbes and plant roots
(Lehmann and Joseph, 2009).
 Enhanced soil nutrient retention and
water holding capacity.
 The capacity to hold nutrients as
cations increases (Milne et al., 2007).
 Increase in soil pH and decrease in soil
aluminium toxicity.
 Biochar created at low temperature
may be suitable for controlling release
of nutrients (Day et al., 2005)
 Purakayastha et al. (2013a) reported
that maize biochar was richer in major
(N, P, K), secondary (Ca, Mg) and
micronutrient (Fe, Mn, Zn and Cu)
contents
Conclusion
Crop residues in fields can cause
considerable crop management problems. They
can be effficiently converted into biochar. It is a
highly stable carbon compound used for soil
amendment. Use of biochar in agriculture
increases the carbon sequestration in soil. It
increases
agricultural
productivity
and
greenhouse gas mitigation. To promote use of
biochar
research,
development
and
demonstration on production and application
is very useful. Low cost biochar kilns should be
made
affordable
to
farmers.
Besides
interdisciplinary and location specific research
is important.
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Millets are one of the underutilized groups
of cereal grains and much suited to drought
conditions and has great natural biodiversity.In
spite of the presence of high nutritional and
nutraceuticals components, these are still
considered as food of poor people. Millets are
considered as rich source of energy,
carbohydrate, and protein and are comparable
to other cereals but have more fat, calcium,
iron, dietary fiber, and Vitamin E (tocopherols
and tocotrienols) content and various
phytochemicals such as phenolic acids,
flavonoids, catechins, phytic acid, phytosterols
that helps in the curing diseases like diabetes,
cardiovascular and cataractogenesis. Millets in
our diet ensure glycerine control which in turn
is effective against diabetes. They can lower the
risk of Type 2 diabetes. Millets are heart
friendly and good in atherosclerosis. They do a
lot of good to people suffering from
hypothyroidism and women suffering from the
polycystic ovarian disease. Millets also improve
muscle and nerve health. A small quantity of
millets gives satiety and thus prevents an
increase in weight. This is a blessing for those
who suffer from obesity. As per the FAOSTAT,

global millet production for the year 2016 was
30.35 million tonnes. Indian millet production
is 10 million tons and in that small millet
production is 467 thousand tons (Himanshu, et
al., 2018).
It is highly nutritious, high energy food,
and in recent years, an important component of
processed foods. Major millets is sorghum and
pearl millet. Among the millets, small millet
comprises finger millet (Eleusine coracana),
foxtail millet (Setaria italica), proso millet or
white millet (Panicum miliaceum), barnyard
millet (Echinochloa spp.), kodo millet
(Paspalum scrobiculatum), and little millet
(Panicum sumatrense).
Nutritional Composition: Millets are
rich
in
valuable
nutrients
such
as
carbohydrates,
proteins,
dietary
fiber,
minerals, and vitamins. Protein content is very
much comparable to other cereals, but
carbohydrates are present in lower amounts.
Fat content of common millet, foxtail millet,
and barnyard millet is very high and is one of
the reasons of reduction in storage stability.
Millets are rich in ash content showing a
composition of millets [Table 1].

Table 1: Nutrient composition of millets (per 100 g edible portion, Dry weight basis)
Carbohydrates
Crude Protein Fat
Crude fiber
Ash
Source
(g)
(g)
(g)
(g)
(g)
Pearl millet

60.0–76.0

12.0 –14.0

Finger millet
Foxtail millet

60.0–80.0
59.0–70.0

7.0–10.0
11.2–15.0

Kodo millet
Little millet

66.0–72.0
60.0–75.0

8.0–10.0
10.0–15.0

Barnyard
millet
Proso millet

55.0–65.0

6.0–13.0

55.0–70.0

10.0–13.0

4.8 –
5.7
1.3–1.8
4.0–
7.0
1.4–3.6
5.0–
6.0
2.0–
4.0
1–3.5

Energy
(kcal)

2 –2.5

2.0–2.2

363–412

3.6–4.2
4.5–7.0

2.6–3.0
2.0–3.5

328–336
330–350

5.0–9.0
4.0–8.0

4.0–5.0
2.5–5.0

309–353
329–341

9.5–14.0

4.0–4.5

300–310

2.0–9.0

2.0–4.0

330–340

Sources: Himanshu et al. (2018) and National Research Council (US), Board on Science and
Technology for International Development (Eds.) (1996)
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Major millets
 Pearl millet/bajra .Pearl Millet is
the most widely grown type of millet
and India is the largest producer of
pearl millet. It is a rich source of
Phosphorus, which plays an important
role in the structure of body cells.
Consumption of pearl millets helps in
minimizing the risk of type 2 diabetics.
 Finger millet /ragi. Ragi is very
popular in southern India. It is rich in
calcium and protein and also has a
good amount of iron and other
minerals. Ragi tops in antioxidant
activity and has a good number of
essential amino acids.
 Foxtail millet. Foxtail millet is high
in iron content. They can control blood
sugar and cholesterol levels and
increase HDL cholesterol.
 Kodo millet. Kodo millets contain
high amounts and polyphenols, an
antioxidant compound. They have
high fibre, low fat and are good for
diabetes.
 Little millet. Little millet is smaller
than other millets and high in iron
content, high in fibre and has high
antioxidant activities. It helps in
diabetes and diseases related to
stomach
 Barnyard Millet. Barnyard millet is
high in fibre content, phosphorous and
calcium. It has low glycerine index and
this helps in type 2 diabetes, control
and prevents cardiovascular disease.











Health benefits of millets
 Increases heart health. Millets
being a rich source of magnesium
serves as an important mineral for
reducing blood pressure and the risk
of heart attacks or strokes, particularly
in the case of atherosclerosis. Since it
is also a great source of potassium; it
keeps blood pressure low by acting as a
vasodilator. The plant lignans found in
millet can be converted to animal
lignans by the micro flora in our
digestive system which provides

VOLUME NO. 16, ISSUE NO.11

protection against certain chronic
diseases like cancer.
Controls cholesterol level. The
high fibre level in millets helps in
cholesterol lowering and making it
ideal. This eliminates dangerous “bad
cholesterol” (LDC) from the system
and also promotes the effects of good
cholesterol (HDC).
Prevents diabetes. The significant
levels of magnesium found in millets
help in reducing the chance of Type 2
diabetes. Since, it increases the
efficiency of insulin and glucose
receptors in the body, thereby
preventing the diseases.
Digestive health. Being fibre rich
millets can help to keep up the health
of the gastrointestinal system and
eliminate problems like constipation,
excess gas, bloating and cramping. By
regulating the digestive process
nutrient retention can also be
improved reducing the chances of
serious gastrointestinal conditions like
gastric ulcers etc. Moreover, regular
digestion and elimination of waste
help to optimize kidney, liver and
immune system health.
Prevents Cancer .Recent research
has revealed fibre to be one of the best
and easiest ways to prevent the onset
of cancer especially breast cancer in
women. In fact, women can reduce
their chances of breast cancer by more
than 50% by eating more than 30
grams of fibre every day.
Detoxifies the Body .Antioxidants
found in millets neutralize free
radicals and also clean up other toxins
from the body. Quercetin, curcumin,
ellagic acid and various other
beneficial catechins help to rid system
of any foreign agents and toxins by
promoting proper execution and
neutralizing enzymatic activity in the
organs.

Conclusion
Millets are important crops in semiarid
and tropical regions of the world due to their
resistance to pests and diseases, short-growing
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season, and productivity under heat and
drought conditions when major cereals cannot
be relied upon to provide sustainable yields.
Nutritive potential of millets in terms of
protein, carbohydrates, and energy values are
comparable to the popular cereals such as rice,
wheat, and barley. The strongest evidence for
health effects of millets comes from animal
studies and evidence from human studies
(epidemiology and experimental) is still
limited. Some epidemiological studies have
shown that regular consumption of millet
grains and their products is associated with
reduced risk of developing chronic diseases
such as diabetes, cardiovascular disease,
cancers, and all-cause mortality. Therefore,
dietary modification by increasing the
consumption of a wide variety of fruits,
vegetables, and millet grains daily is a practical
strategy for consumers to optimize their health
and reduce the risk of chronic diseases. People
still consider millets as poor man’s food. Many

processed products need to be optimized to
give proper benefits to the consumer. Millets
have a potential for the preparation of healthy
foods. Because of their health benefits, these
grains do need a great promotion to reach
heights of the major cereals in terms of their
utilization.
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using physical, chemical and biological
methods. The concept of NP was first presented
by famous professor Dr. Richard P. Feynman in
1956. With the invention of scanning tunneling
microscope in 1981 and discovery of fullerence
in 1985, the science of NT came into existence.
The term nanotechnology was coined by Norio
Taniguchi in 2974. In 187, Michael Faraday
reported the synthesis of colloidal AuNP
solution, which was the first scientific
description to report NP preparation and
initiated the history of nanomaterial in the
scientific arena. The early 2000s witnessed the
beginning of commercial application of
nanotechnology. Nano science is helping to
considerably improve, even revolutionize many
technology and industry sectors along with
environmental remediation. Fundamental
drivers
behind
most
nanotechnology
applications include the potential for reducing
the use of chemical substances and the
development
of
improved
or
novel
functionalities for different products and

Introduction
Today the population explosion is
becoming a great problem; the concrete forest
cover area increasing day by day and
agricultural areas decreasing. All areas are not
suitable for cultivation or cultivation practices.
The unfavourable climatic changes which are
the result of unfair means of human lifestyle
had adversely affected the crop growing
practices by conventional methods and get
good yield to feed this huge population.
Undesirable change in soil affects human life,
living plants and animals. Pollution occurs
such as pesticides, detergent, fertilizer etc.
Biomagnification of toxic chemicals affect
adversly on species population. Lots of
problems are increasing day by day such as
reduced soil fertility, reduced Nitrogen fixation,
losses of soil and nutrients, reduced crop
yields, imbalance in soil fauna and soil flora.
The nanotechnology is the manipulation of
particles to nanoscale i.e. 1 to 100 nm in size
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applications.

Advantages
 Nanopaparticles
produced
by
scientists are playing great role in
eliminating most of the problem of
agricultural practices from soil uptake
to gene manipulation as well in waste
management.
 Silver
nanopaparticles
have
antimicrobial activities which protect
the crop against fungi, bacteria, virus
attacks
 Nanosensors and nanobased delivery
system could help in the efficient use
of agricultural natural resources like
water, nutrient and chemicals through
precision farming.

With the help of nanomaterials GPS
with satellite imaging of fields,
remotely detect crop pest and
forecasting stress such as drought,
crop failure etc. which can be
prevented by adopting suitable
precautions measures.
 Nanocapsulated fertilizers make crop
plant intake more efficiently in less
amount which saves excess application
of fertilizer and cost of production as
well
minimises
environmental
pollution due to chemical inputs.
 Nanotechnology is playing great role
in genetic engineering and the crop
variety development with desirable
quality. The inner physiology of plant
growth and development can be easily
studied
with
the
help
of
nanotechnology.
 Carbon Nanotubes can be used to
recognize and fight with pathogens.
Waste management which is becoming
massive day by day, nanotechnology
engineered enzyme allow simple and
cost effective conversion of cellulose
from waste plant parts into ethanol
which is renewable source of energy.









Conclusion
The present study indicates that the
reduced used of chemical fungicides which
ultimately may lead to the reduced pesticide
pressure on the environment. Nanoparticles
has long been recognized as having an
inhibitory effect towards fungus strains and
micro-organisms
commonly
present
in
environment.
Despite of having great advantages of
nanotechnology we should keep in concern the
harmful effects while it's application. With the
advancement of technology nanotechnology is
boon for us but to remain it as boon and not
make it bane regulatory norms and legislative
bodies is there.
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expensive for them to use in farming
practices.
Nanotechnology
creates
great
deteriorating effect on environment as
the nanopaparticles are very minute in
size mix-up very easily with air and
water bodies which make them unfit
for consumption by living otganism
It's very difficult to diagnose
nanopaparticles if it accumulates in
living organism to get rid of them.
Nanopaparticles are hazardous for
human health as it settle in lungs,
brain and other organs and may cause
failure of that organ.
Demand of valuable products such as
coal, petroleum, diamonds etc. has
been decreased due to nanoparticles
invention.
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35. BIOTECHNOLOGY

Lab-On-A-Chip (Microfluid)
Sonali Kumari
SCHOOL OF BIOCHEMICAL ENGINEERING, IIT BHU (VARANASI)

Introduction
Lab-on-a-chip refers to technologies which
allow operations which normally require a
laboratory synthesis and analysis of chemicals
on a very miniaturized scale, within a portable
or handheld device.
A typical lab-on-chip device contains micro
channels, which allow liquid samples to flow
inside the chip, but also integrates measuring,
sensing and actuating components

Fig. Lab-on-a-chip

Working model

Application
 Point-of-care diagnostics Abbott
Laboratorie’s i-STAT analyze blood
chemistry .
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Quick
diagnosis
paper-based
microfluidics home blood sugar test kit
Integrated microfluidic system for
electrochemical sensing of urinary
proteins
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Conclusion
 These are miniaturized laboratories
that can perform many work
simultaneously.
 Time saving and use less volume of
reagents, thus easy to handle and
easily portable.
 Future advancements in lab-on-a-chip
technology will always depend on at
least two major scientific disciplines microfluidics, and molecular biology.

DNA and RNA Extraction

Disadvantages
 Initial cost is high
 Skilled and trained person needed
 Not all genes were available
 Few SNPs known
 No suitable bioinformatics
 New proteins now becoming available
everyday
Future Scope
 Differential gene expression studies
will continue.
 High-throughput, genome-wide scans
for clinical applications.
 This has become one of the most
powerful tools in omic studies and can
be applied with many different
purposes.
 Reduction of sample volume usage is
one
important
factor
that
demonstrates the superiority of this
technology
compared
to
other
techniques
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