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Uses and Properties of Aloe Vera
Dhanni Devi
12

department of Agricultural Microbiology, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)-492012

Introduction
It derives its name “Aloevera” from
Arabic word Alloeh which means shining
bitter substance. The inner part of leaf which
contains gel and latex are used for preparing
various medicines. It contains Vitamins A,
B1, B2, B6, B12, Folic Acid, Niacine.
Medicines prepared from Aloevera used for
burns and sunburn, as well as a variety of
skin diseases like eczema, pruritus, psoriasis,
acne etc. It is stemless plant with average
height of 24cm-39 cm having thick and
fleshy leaves. The leaves attain the height of
0.5m. The major planting areas of Aloevera
are India, Australia, USA, Japan and Europe.
In India it is found in Punjab, Andhra
Pradesh,
Arunachal
Pradesh,
Assam,
Gujarat, Haryana, Jharkhand, Kerala,
Madhya Pradesh, Maharashtra, Manipur,
Mizoram, Nagaland, Orissa, Rajasthan,
Uttaranchal states. Aloe vera, locally known
as Guarpatha, is a cactus·like plant that
grows in hot, dry climates. As a result of its
use as folk medicine, it is claimed that Aloe
vera has wound and burn healing properties,

anti-inflammatory
effects.

September, 2021

4

and

immunomodulatory

Major chemical constituents
Aloe vera contains more than 75 potential
active constituents mainly present in the gel and
in the yellow sap of the plant The gel consists
primarily of water (> 98%) and polysaccharides.
Active
principles
of
yellow
sap
are
hydroxyanthrone derivatives.
The active constituents are:
1. Sugars : Aloe gel provides monosaccharides
and polysaccharides. The most prominent
monosaccharide is mannose·6·phosphate,
and the most common polysaccharides are
glucomannans and acemannan. Recently, a
glycoprotein with antiallergic properties,
called alprogen and novel anti-inflammatory
compound, C·glucosyl chromone, has been
isolated from A. vera gel.
2. Anthraquinones: Yellows sap provides 12
anthraquinones including aloin and emodin.
These are phenolic compounds traditionally
known as laxatives and act as analgesics,
antibacterials and antivirals.
3. Sterols:
Gel
contains
cholesterol,
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campesterol, a·sisosterol and lupern and
they have anti·inflammatory, antiseptic
and analgesic properties.
Enzymes: Aloe gel contains 8 enzymes
which include alkaline phosphatase,
amylase, bradykinase, carboxypeptidase,
catalase,
cellulase,
lipase,
and
peroxidase. Bradykinase helps to reduce
excessive inflammation when applied to
the skin topically. while others help in
the breakdown of sugars and fats.
Minerals: Calcium. chromium, copper,
selenium,
magnesium,
manganese,
potassium, sodium and zinc are the
major minerals present in Aloe.
Hormones: The hormones auxins and
gibberelfins have been reported in Aloe.
They help in wound healing and have
anti· inflammatory action.
Amino acids: Aloe provides 20 of the
22 human required amino acids and 7 of
the 8 essential amino acids.
Vitamins: Aloe contains vitamins A (~
carotene), C and E, which are
antioxidants. It also contains vitamin B
folic acid, and choline.
Others: Aloe also contains salicylic acid,
lignin, and saponins. Salicylic acid
possesses anti· inflammatory and
antibacterial properties. Lignin, an inert
substance, when included in topical
preparations, enhances penetrative effect
of the other ingredients into the skin.
Saponins are the soapy substances and
have cleansing and antiseptic properties.

How it works?
1. Moisturizing and anti·aging effect:
Polysaccharides
help
in
binding
moisture into the skin. Aloe stimulates
fibroblast which produces collagen and
elastin fibers making the skin more
elastic and less wrinkled. It also has
cohesive effects on the superficial flaking
epidermal cells by sticking them
together, which softens the skin. The
amino acids also soften hardened skin
cells and zinc acts as an astringent to
tighten pores.
2. Laxative
effects:
Anthraquinanes
present in latex increase intestinal water
content, stimulate mucus secretion and
increase intestinal peristalsis.
VOLUME NO. 17, ISSUE NO.12

3.

4.

5.

6.

7.

8.

9.

Healing properties: Increases collagen
synthesis
which
accelerates
wound
contraction and increases the breaking
strength of scar tissue.
Stimulation of the immune system:
Alprogen inhibits calcium influx into mast
cells,
thereby
inhibiting
the
antigen·antibody·mediated
release
of
histamine and leukotriene from mast cells.
Acemannan also stimulates the immune
system.
Anti·inflammatory action: Aloe vera
inhibits the cyclooxygenase pathway and
reduces prostaglandin E2 production from
arachidonic
acid
due
to
the
anti·inflammatory
compound
called
C·glucosyl chromone present in the gel.
Skin Protector: Aloe gel has been reported
to have a protective effect against radiation
damage to the skin. On administration of
aloe
gel,
an
antioxidant
protein,
metallothionein, is generated in the skin,
which scavenges hydroxyl radicals and
prevents
suppression
of
superoxide
dismutase and glutathione peroxidase in the
skin.
Antiviral and antitumor activity: These
actions may be due to indirect or direct
effects. Indirect effect is due to stimulation of
the immune system and direct effect is due to
anthraquinones.
Antiseptic effect: The ingredients like
Lupeol, salicylic acid, urea nitrogen,
cinnamonic acid, phenols and sulfur have
inhibitory action on fungi, bacteria and
viruses. Antiburn effect: Fresh undiluted leaf
gel applied externally is soothing and
healing.
Hair care: Water extract of dried leaves
applied externally on human adults at a
concentration of 86.6% was found to make
hair smooth. Fresh leaf gel applied externally
to human adults has been found to reduce
hair fall. There was improvement of hair in
patients with alopecia areata.

Uses
Aloe vera gel is used topically, and is often
put on burns, skin infections, skin inflammation,
wounds, and other skin conditions. Aloe gel for
hair growth and for fighting acne, are also sold.
Over the years, different people have used aloe
gel in a variety of situations, and for different
5
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purposes. Some have claimed aloe gel health
benefits, and conditions where it is suggested
that gel from the plant can be useful, include
the following:
Arthritis, Dandruff, Dry skin, Frostbite,
Genital herpes (males I. Hair loss, Human
papilloma virus (HPVI, lichen planus (skinl.
Pruritus
(itchl,
Psoriasis
vulgaris,
Rheumatoid arthritis, Seborrhea (seborrheic
dermatitisl, Severe facial pain, Skin bacterial
infections, Skin burns, Skin fungal infections
(yeast I, Skin ulcers, Sunburn, Trigeminal
neuralgia, Wound healing, Alzheimer's
disease,
Antifungal,
Antimicrobial,
Antioxidant, Antitumor, Antiviral,
Arthritis. Asthma, Balding (or simple
hair loss). Bladder stones, Blood vessel
problems,
Bowel
disorders,
Cancer
(prevention), Chronic fatigue syndrome,
Congestive heart failure, Constipation (as a
laxativel, Eye scratches, Facial pain
(extreme), Gingivitis, Heartburn, Heart
disease (prevention only), Hepatitis, High
blood cholesterol levels, Inflammatory bowel
disease (180), Irritable bowel syndrome
(l8S), Kidney stones, leukemia, lichen
planus, Parasites,
Parkinson's disease, Periodontal rinse
(surgery), Osteoarthritis, Reduction of
stomach acid, Systemic lupus erythematosus
(SLE), Tumors, Ulcerative colitis (UC) .

Precautions
Although use of Aloe vera may have
significant health benefits, it also has certain
drawbacks and side effects and therefore,
precaution should be taken against certain
uses of Aloe vera, or using the herb in

particular circumstances. Also, some side effects
may come after prolonged use of A. Vera.
Tropical: Topical usage, such as Aloe vera
gel or cream, is not typically associated with any
major side effects. In sensitive individuals, it may
cause redness, burning, stinging sensation. It is
best to apply it to a small area first to test for
possible allergic reaction.
Oral: Abdominal cramps, red urine,
hepatitis, Decreased potassium blood levels,
Diarrhoea (due to laxative effect)' Lowered
absorption of a variety of medications, Lowered
blood glucose (blood sugar), Muscle weakness
and abnormal heart rhythms due to levels ot
potassium). Prolonged use has been reported to
increase the risk of colorectal cancer.
laxative effect may cause electrolyte
imbalances (low potassium levels) .
Contraindication: Contraindicated in
cases of known allergy to plants in the liliaceae
family.
Pregnancy and breast feeding: Oral aloe
is not recommended during pregnancy due to
theoretical stimulation of uterine contractions,
and in breastfeeding mothers, it may sometime
causes gastrointestinal distress in the nursing
infant.
Interaction: Application of aloe to skin may
increase the absorption of steroid creams such as
hydrocortisone. It reduces the effectiveness and
may increases the adverse effects of digoxin and
digitoxin, due to its potassium lowering effect.
Combined use of A. vera and furosemide may
increase the risk of potassium depletion. It
decreases the blood sugar levels and thus may
interact with oral hypoglycemic drugs and
insulin.

APPLIED ENTOMOLOGY

2.

Forensic Entomology – An Indian Perspective
Darthiya M1, Mude Ashok Naik2 and Kommireddy Poojitha3
1&2

3

Ph.D. Scholar, Department of Agronomy, Tamil Nadu Agricultural University, Tamil Nadu. Ph.D., Scholar,
Department of Agronomy, UAS, GKVK, Bangalore

Introduction
The predictable and measurable stages
of insect growth and development are one
component of entomology that can help solve
crimes. The use of insects and other
arthropods in legal investigations is known

as Forensic Entomology. It is a multidisciplinary
approach to forensics that involves applied
biology, ecology, criminology, and entomology.
The most widely used and recognized form of
forensic entomology is medicolegal forensic
entomology, the use of insects in criminal
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investigations involving injury or ailment,
especially
homicides.
Studying
the
arthropods present on a corpse helps
investigators determine the amount of time
elapsed since the victim died, known as the
postmortem interval (PMI). Knowledge of
the type of arthropods present, their speciesspecific development rates, and records of
temperatures at the crime scene are all
relevant pieces of information that enable
investigators to estimate time of death. There
are two primary methods to estimate PMI: 1)
degree day models for the first generation of
insects to colonise the corpse, and 2) the
concept of insect succession when more than
one generation has occurred on the corpse.

Estimating PMI with Degree-day
Models
Degree-day models can be applied when
the first generation of colonisers are present
on a corpse to determine the age of the
insects , which are often present on the
cadaver during the first month after death.
Since many lies can locate a cadaver within
hours or even minutes after death,
determining the age of these insects can give
a good approximation of the postmortem
interval. This process can be broken down
into 5 steps.
Step 1: Collect arthropod colonizers
from the corpse.
The first insects to colonise a corpse are
usually
blow
flies,
in
the
family
Calliphoridae, since they are fast flying
insects with sensory systems well tuned to
the odours given off by carrion. All stages of
these insects present on the corpse should be
collected since the age of different
individuals can be difficult to determine in a
field setting, and the oldest stage is likely to
be the first colonisers of the corpse. Blow
flies lay eggs on carrion, including human
cadavers. After hatching, the maggots feed on
the carrion and develop through their
subsequent instars. Mature maggots leave
the carrion to pupate safely in the soil below,
and eclose as adult flies after pupation. The
length of time required to complete
development is strongly influenced by
temperature and can be predicted by degreeday models. If multiple generations of insects

are found on the body, the cadaver is likely too
old for degree day models to be used alone in
estimating the PMI, and the concept of insect
succession must be used.
Step 2: Species identification of the initial
colonisers.
This step usually involves identifying the
species of blow fly, or other colonising fly, found
on the cadaver. These first two steps to collect
and identify the insect colonisers, are also
necessary when following the insect succession
method of estimating PMI. The accurate
identification of species is necessary to ensure
that the correct degree-day models are used to
calculate development time of the insects.
However, accurate species identification of
maggots can present a significant challenge, since
there are often few morphological indicators that
can be used for identification. A portion of the
maggots is typically reared to adulthood in order
to identify the species based on morphological
traits of the adults. With modern technology,
genetic
techniques
like
high-throughput
sequencing allow investigators to accurately
identify a large number of specimens of different
species in a relatively short amount of time, even
as juveniles, although this is a more costly
approach.
Step 3: Estimate the developmental stage
at which the insects were collected.
Some of the insects collected from a cadaver
are preserved to allow investigators to determine
the stage at which they were collected by applying
the associated species-specific degree-day
models. Identifying the developmental stages of
maggots can be difficult though, since there are
few measurable structures, such as head capsules,
that can be used to infer the instar. In some cases
morphological characteristics such as the number
of spiracles change at each instar. When
morphology is consistent throughout larval
development, the body length or dry weight of
maggots may be used to estimate the
developmental stage by comparing these
measurements against reference data.
Step 4: Collect short-term climatic data.
Once the species and developmental stage of
an insect colonizer have been determined, the
degree day model for the insect is compared to
climate data for the site where the body was
found. The climatic data includes information
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about everything from temperature to
rainfall and cloud cover, which all affect the
number of degree days experienced at the
site. Additional information about the body,
such as whether it was wrapped or buried,
can also be important in estimating the
postmortem interval since these factors will
affect how long it takes insect colonisers to
locate and access the cadaver.
Step 5: Estimate the postmortem
interval.
Once the number of degree days
required to reach the specific instar of the
collected larvae has been identified, this
information is combined with the climatic
data to estimate how long it took for the
insect to experience this number of degree
days. With the standard assumption that
eggs were laid on the body soon after death,
this calculation yields the postmortem
interval. When manually calculating degree
days we can simplify our calculations using
average daily temperatures. For example, a
given insect has an upper developmental
threshold of 30°C, and a lower threshold of
10°C. If the average temperature in a given
day was 20°C, we can estimate that the insect
accumulated approximately 10 degree days
during that day, calculated as the difference
between the average temperature and the
lower threshold. If the average temperature
in a day is below the lower threshold or
above the upper threshold, the insect is not
experiencing development and so no degree
days would be counted for that period. In
fact, temperatures beyond the developmental
thresholds, especially the upper threshold,
can even cause death in a portion of the
population.

Estimating PMI using Insect
Succession
It is important to note that the
determination of the development stage of
maggots present on the corpse only provides
an accurate estimation of the postmortem
interval if those maggots are from the first
generation that colonised the body after
death. Once these have emerged as adult
flies, it becomes difficult to determine to
which generation any remaining maggots
belong. After the first generation has left the

September, 2021

body, it becomes necessary to estimate the
postmortem interval based on the stage of insect
colonisation. Predictable waves of insect
colonisation on a cadaver can help inform
investigators about the time of death. The
patterns of colonisation are referred to as insect
succession and can be combined with climatic
data and degree-day models to estimate a
postmortem interval. In forensic entomology,
insect succession refers to the changes in the
species
composition
associated
with
a
decomposing body over time. Despite being
called insect succession, the waves of colonisers
also include non-insect arthropods such as
millipedes, isopods, and mites. It is necessary to
have a broad taxonomic knowledge of various
arthropod groups, the feeding guilds, and a knack
for species identification to succeed in this
discipline. The colonisers can be categorised into
three main feeding groups: necrophages,
predators, and incidental species. These appear
at different stages of decomposition. Initially, a
body will begin to decay due to the activity of
microbes, like bacteria and fungi, that are present
in and around the body. This initial decay
releases odours that attract necrophages,
allowing them to locate a body soon after death.
Necrophagous species that exploit different parts
of a cadaver, such as the tissues, fluids, or even
bones, will appear at different times to match the
resources available with their specific diet
preferences. In addition to necrophages,
predatory and parasitic insects arrive to feed on
the necrophagous insects, and sometimes
predators will also feed on the corpse itself. These
may include ants, wasps, flies, and many species
of beetles. With large vertebrate carrion, it is
common to find incidental organisms that do not
necessarily feed on the cadaver, but utilise
resources on and around it, like prey items or as
shelter. Examples of incidental arthropods
include isopods, millipedes, and mites. These
waves in which these arthropods arrive closely
follow the stages of decomposition, which allows
us to determine the age of a cadaver based on the
species present on the corpse . These generalised
stages do not take into account differences in
decomposition rates due to environmental
factors, and so those factors must be considered
separately.

Conclusion
Although forensic entomology can provide
8
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valuable information about a crime, this field
comes with a set of challenges. The rate of
decomposition of a corpse is affected by
multiple factors, many of which impact insect
activity. Variation in ambient temperatures
also affects decomposition and insect
activity. Climate data is often available only
for a wide area, but temperatures within a
specific area can vary dramatically from that
wider average. It is more useful in tropical
regions as very few insects are present and
active in the less temperature and so the use
of forensic entomology is limited in cold
seasons and regions. The final drawback to
the use of forensic entomology is that much
research is required to develop the tools

3.

necessary to use insect evidence in criminal
investigations.
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Facts of Organic Farming Issues
Kommireddy Poojitha1, Darthiya M2 and Mude Ashok Naik3
1

2&3

Ph.D. Scholar, Department of Agronomy, UAS, GKVK, Bangalore. Ph.D. Scholar, Department of Agronomy,
Tamil Nadu Agricultural University, Tamil Nadu.

Introduction
To unleash the adverse of agrochemicals
used in conventional farming which causes
acute pesticide poisoning of nearly 3 million
people, accounting for 20,000 unintentional
deaths per year, with 99 percent of these
fatalities in developing countries (WHOWorld Health Organization) there is more
focus on organic farming. Organic farming
avoids the use of agrochemicals like synthetic
pesticides, antibiotics, synthetic fertilizers,
genetically modified organisms and growth
hormones, which benefits the mankind to
achieve eco-friendly agriculture. Inspite of its
importance, there are some commonly raised
issues regarding its sustainability and
performance.
Issues of organic farming with its
facts:
1. Can organic feed the world?
Converting of a field from intensive
agriculture or irrigated agriculture to
organic farming reduces the yield
whereas, the yield increases in case of
drylands after its conversion depending
on the management practices. Studies
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stated that countries like Germany and
Europe can fed its population with organic
food even if all its fields are converted to
organic. But, if the food requirement of a
country is very high (like India) and if all
fields are converted to organic, then it is very
difficult to achieve self-sufficiency of food
production.
Is it possible to meet the nutrient
requirement of crops entirely on
organic basis? It is definitely possible to
meet the complete nutrient requirement of a
crop from organic sources and it was proved
in many scientific studies. Organic farming
has a holistic approach of nutrient
management in which all the nutrient cycles
are closed within the farm except for the
nutrients that are carried out of the field as
economic produce. For better nutrient
management organic farming encourages
Low External Input Agriculture with
scientific on-farm compost production,
residue management, organic manures,
cover crops, green manuring, biofertilizers
and liquid organic manures.
Is the food produced by organic
farming is superior in quality?
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Organically produced food is superior in
terms of safety, nutritional content and
nutritional value and low in nitrate
content to that produced nonorganically. Location, climate, soil,
source of nutrients and their interactions
play a role in determining the taste of
organic products. The one contradiction
to organic food is contamination with
pathogens
like
Escherichia
coli,
Salmonella, however the evidences are
not pronounced.
Is it possible to manage pest and
diseases in organic farming?
Organic farming mainly relies on
cultural, mechanical and biological
means of pest management. Selection of
proper season, time of sowing, variety,
soil
fertility,
crop
rotation,
intercultivation, manual pest control and
encouraging
natural
enemies
or
biological pest control offers great
protection of crop from pests and
diseases. The microbial load of soil will
often help in reducing pathogen
incidence either directly by competition,
antagonism or indirectly by inducing
systemic plant resistance. Now-a-days,
even organic commercial formulations
are available for pest control which
makes pest control a bit easier.
Are
there
any
significant
environmental benefits due to
organic
farming?
Different
environmental indicators that are
concerned are floral diversity, faunal
diversity, habitat diversity for many
living organisms, landscape, soil organic

6.

matter, soil organic carbon, soil biological
activity, soil texture, soil erosion, water
holding capacity, nitrate leaching, pesticide
residues, carbon dioxide emission, nitrous
oxide emission, ammonia emission, nutrient
use efficiency, water use efficiency and
energy use efficiency. 12 out of 18 indicators
were proved to be better in organic farming
than conventional farming and none of them
were negative.
Is it economically feasible? Organic
agriculture is labour intensive attributing 4050 % of its cost as wages for labour.
Economic feasibility of organic farming
mainly depends on the input management.
When inputs like FYM, compost, other
sources of nutrients are produced or recycled
within the farm along with employment of
household, then organic farming is
economically feasible. The cost of cultivation
during the initial years will be higher but,
declines over a period due to recycling of
resources. The premium prices for organic
produce offers an added advantage to the
economics of organic farming.

Conclusion
Any technology will have its own advantages
and challenges. Similarly, organic is having its
own advantages which renders us towards
organic food, but it also faces lot of issues. In a
populous country like organic farming alone
cannot feed the entire nation, but by integrating
organic farming with the conventional to form a
low external input agriculture can reap the
benefits of organic farming simultaneously
addressing the issues of organic farming.

REMOTE SENSING AND GIS

Geostatistics
Tamilmounika R

1,

Kumaraperumal R2, Pazhanivelan S3, and Sivakumar K 4

[1] Post Graduate Scholar, [2&4] Assistant Professor, [3] Professor & Head – Department of Remote Sensing &
GIS, Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu.

Introduction:
Geostatistics is a class of statistics used
to analyze and predict the values associated
with spatial or spatio temporal phenomena.
It incorporates the spatial (and in some cases
temporal) coordinates of the data within the
September, 2021

analyses.
Geostatistical methods in soil science are
applied for studying soilscapes and the spatial
organization of soils and their transformation in
time. In soil science, spatial variation has been
defined largely by the spatial classification of
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either individual properties or of class types.
Soil properties vary in this way, their spatial
variation can be considerable over short
distances (Webster, 1976), but there are often
regular patterns also. The degree of similarity
between adjacent points depends upon their
distance apart and on the structure of the
spatial variation

Need for geostatistics:
 Visualization
of
patterns
in
geographic and feature space like
trend, local spatial dependence and
spatial pattern then these suggest
possible analyses.
 Computation of large numerical
systems is practically impossible to
solve by hand if there are more than
a few points.
Geographic space variables represent
geographic coordinates system that was
designed to give each location on (part of)
the Earth a unique identification. E.g.
Universal Transverse mercator (UTM) grid.
Latitude-longitude coordinates do not have
equal distances in the two dimensions; they
should be transformed to metric (grid)
coordinates for geo-statistical analysis.
Feature variables represent attributes
space & mathematical space formed by any
set of variables, also called attribute space.
Geostatistics is largely the application of
regionalized variable theory, which embraces
a set of stochastic techniques that take into
account both the random and structured
nature of spatial variables, the spatial
distribution of sampling sites and the
uniqueness of any spatial observation.
Regionalized Variable Theory
Regionalized variable theory developed
from Krige's empirical ideas that the spatial
estimation of gold content could be improved
by taking the degree of similarity, or
autocorrelation, between adjacent samples
into consideration.
A variable that takes on values according
to its spatial location is known as a
regionalized variable. Considering a variable
z measured at location i, we can partition the
total variability in z into three components:
z(i) = f(i) + s(i) + ε

VOLUME NO. 17, ISSUE NO.12

Where f(i) is some coarse-scale forcing or
trend in the data,
s(i) is local spatial dependency, and
ε is error variance (presumed normal).







Regionalized variables are variables
that fall between random variables and
completely deterministic variables.
Typical regionalized variables are
functions describing variables that have
geographic distributions
Example: elevation of ground surface.
Unlike random variables, regionalized
variables exhibit spatial continuity.
The change in the variable is so complex
that they cannot be described by any
deterministic function.
Variogram is used to describe
regionalized variables.

Variogram
The variogram is a quantitative descriptive
statistic that can be graphically represented in a
manner which characterizes the spatial continuity
(i.e. roughness) of a data set
The semi-variogram is the central tool of
regionalized variable theory; it can quantify the
scale and intensity of spatial variation and
provide a basis for optimal estimation by kriging
and for optimizing sampling. The semi-variogram
has more general applicability than the
autocorrelation coefficient and therefore is
particularly useful for reconnaissance
Sill: The semivariance value at which the
variogram levels off. Also used to refer to the
“amplitude” of a certain component of the
semivariogram.
Range: The lag distance at which the
semivariogram (or semivariogram component)
reaches
the
sill
value.
Presumably,
autocorrelation is essentially zero beyond the
range.
Zone of influence: This critical distance,
called the range, gives a more precise definition
to the notion of the "zone of influence".
Nugget: In theory the semivariogram value
at the origin (0 lag) should be zero. If it is
significantly different from zero for lags very
close to zero, then this semivariogram value is
referred to as the nugget. The nugget represents
variability at distances smaller than the typical
sample spacing, including measurement error.

11
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Anisotropy: When the variogram is
calculated in different directions, it
sometimes behaves differently in some of
them.
Isotropy: If this does not occur, the
variogram depends only on the magnitude of
the distance between the two points and is
said to be isotropic.

Conclusion
Geostatistics can be applied to all scales
of investigation, but the methods are
probably most useful for local large-scale

5.

investigations where a high degree of precision is
required.
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Bacteriophages are the most abundant
microorganisms on earth and widely spread
including
foods
of
various
origins.
Bacteriophages are viruses that specifically
infect and multiply in bacteria. In recent
years, it has become widely recognized that
the bacteriophages have several potential
applications in the food industry. They have
been proposed as alternatives to antibiotics
in animal health, as bio preservatives in food
and as tools for detecting pathogenic bacteria
throughout the food chain. Consequently,
they display two unique features relevant in
and suitable for food safety. Namely, their
safe use as they are harmless to mammalian
cells and their high host specificity.Control of
pathogens found on fruits and vegetables is a
major concern since it is unlikely that these
foods will undergo any further processing
(i.e., cooking) that would kill any pathogens
present. Ground meat (E. coli O157:H7), eggs
(Salmonella)
and
cheeses
(Listeria)
represent animal products that similarly

6.

could benefit from reduction of bacterial
pathogens. Therefore, there has been a great deal
of research in the area of non-thermal processing
of minimally processed foods. Phage-based
control of pathogens is a non-thermal
intervention and has been demonstrated to
control the growth of pathogenic bacteria.The use
of biological control measurements such as
bacteriophage biocontrol seems to be a promising
alternative for the management of food
contamination as the use of chemical
preservatives becomes restricted. However, due
to the very nature of bacteriophages, care has to
be taken if this new technology is to be effectively
and safely employed.
1. Susanne, G., Dominique, H., Simon, R. and
Martin, J. L., 2010. Virulent bacteriophage
for
efficient
biocontrol
of
listeria
monocytogenes in Ready-To-Eat Foods.
Appl. Environ. Microbiol., 75: 93–100.
2. Annual Journel of Rev. Food Sci. Technol.
2016.
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Food grains are an important part of the
vegetarian Indian diet. In the 2019-2020
crop year, India's agriculture sector produced
a record amount of food grain, total 296.65
million tonnes, but storage was a challenge.
According to the World Bank, India's postharvest losses amount to 12 to 16 million
metric tonnes of food grains per year, which
is enough to feed one-third of the country's
poor (Singh, 2010). Because of the
favourable environmental conditions, stored
goods in India are vulnerable to attack by a
wide range of insects and pests. According to
Sinha & Sinha (1990), insect-pest attack
during storage resulted in the loss of 10–15
percent of food grain in a single season, and
also reducing food grain quality by spreading
unwanted odours and flavours.
For the management of store grain pests,
various control methods have been used,
including human, mechanical, and chemical
measures. Irradiation has emerged as the
most viable solution for better insect
conservation and control due to the need for
modern, advanced, high-efficiency, low-cost
technology with very few side effects. This
method involves disinfecting grains with a
specific dose of radiation, which inhibits
reproduction and even kills the infesting
insects.
Irradiation: It is process of deliberate
exposure of radiation on object or insects.
what is the definition of radiation? Radiation
is processes of transferring energy via waves
or the emission of particles during nuclear
decay. In general, there are four types of
radiation: i. electromagnetic radiation, such
as microwaves, radio waves, gamma
radiation, infrared, x-rays, visible light and
ultraviolet, ii. particle radiation, such as
alpha radiation, beta radiation, proton
radiation, iii. gravitational radiation, and iv.
acoustic radiation, such as seismic waves and
ultrasound.
These radiations are also classified
according to their interaction with matter, as
ionising and non-ionizing radiation. (i).
Ionizing radiation: it is a type of energy
released by atoms that travels in the form of
electromagnetic waves (gamma or X-rays) or
Insects

Common
name
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particles (alpha, beta or neutrons). (ii). Nonionizing radiation: It is electromagnetic spectrum
does not have enough energy to remove an
electron from an atom and turn it into an ion. It
includes electric and magnetic fields, radio
waves, microwaves, infrared, ultraviolet and
visible radiation. Microwave (MW) and radio
frequency (RF) are two of the most effective
methods for controlling store grain insect pests.
In agriculture, microwave is the most widely used
and researched non-ionizing radiation against
store grain pests.
Microwave:
Microwaves
are
electromagnetic waves with length ranges varying
from 1 to 0.001 m and frequencies ranging from
300 MHz to 300 GHz. Microwave heating
converts alternating electromagnetic field energy
into thermal energy by interfering with polar
molecules in a material. The fast movement of
the bipolar molecules creates friction and results
in heat dissipation in the material exposed to the
microwave radiation. This form of heating is
known as dielectric heating, and it is affected by
grain composition, bulk density, temperature and
microwave frequency. It is often influenced by
the sum of mass interacting with electromagnetic
fields, as well as the mass per unit volume or
density. The use of microwave energy to control
insects was pioneered studies conducted by
Webber et al. (1946). Prior to 1980, Tilton &
Vardell (1982) conducted an analysis on relevant
literature of microwave effect on store grain
insect pests and concluded that microwave
treatment is an attractive quarantine treatment to
control store grain insect pest.
Microwaves are used to control insects
because they heat any exposed substance through
a dielectric effect. Due to the fact that the insect
body contains a significant amount of water, the
heating process is accelerated whereas food grain
contains a small amount of water, the
temperature increase is tolerable. The high
moisture content of the insects' bodies allows
them to be heated to a lethal temperature, killing
them. Microwave energy exposed at a non-lethal
level also results in physical injuries and a
decrease in reproductive rate in surviving insects.
The table below shows the effect of
microwave on different store grain insects:

Stages of
insets

Doses
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Callosobruchus
maculatus

Pulse beetle

Caryedon serratus

Groundnut
Beetle

Tribolium
castaneum,
Trogoderma
granarium

Red Flour
Beetle

(Lethal Time) LT
99.99: E:5.33, L:
All life stages
7.83, P: 8.28, A:
viz. Eggs (E),
9.82 minute
larvae (L), pupae (min.)
(P) and adults
Power level:
(A)
E=365, L=295,
P=250 and
A=230 MW
Expose time: 60–
90 second (s)
All life stage
Power level: 360
– 600 W
Expose time: 60–
90 s
All life stage
Power level: 360
– 600 W
Power level: 15.9
W
Expose time: 60–
90 s
Power level: 480600 W
Expose time: 60–
90 s
Power level: 360
– 600 W
Expose time: 10
min.
Power level: 100
W

All life stage

All life stage

Corcyra cephalonica Rice Moth

Grain
Sitophilus granarius
weevil

Rhyzopertha
dominica

All life stage

Adult
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Tiwari et al.
(2021)

100%
eradicated

Patil et al.
(2021)

100%
eradicated

Patil et al.
(2021)

50 %
mortality

Abotaleb et
al., (2021)

100%
eradicated

(Patil et al.,
2020)

100%
eradicated

Patil et al.
(2021)

64.93 %
mortality
(after 72
hours)

Keszthelyi
et al. (2020)

Expose time: 10 s
33 %
Power level: 2450
mortality
MHZ

Lesser grain
Adult
borer

Microwaves
have
many
benefits,
including the fact that they are less time
intensive and simple to use, and that they
only kill insects. Since insects and grains
have
different
dielectric
properties,
microwaves have been the best tool for
controlling store grain insect pests.

100 (99.99) %
mortality

Expose time: 35 s
100 %
Power level: 2450
mortality
MHZ

Farghal et
al., (2020)
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Introduction
Bovine milk is a liquid food (87% water)
which contains an average of 13% total solids
and about 9% solids not fat. Milk is a
nutrient dense food with important
nutritional value due to its calcium, vitamin
D (especially in fortified form), protein,
vitamin B12, vitamin A, riboflavin, potassium,
and phosphorus. Sufficient content of the
amino acid tryptophan, a niacin precursor,
highlights milk as an important source of
niacin
equivalents.
Additionally,
it
contains different bioactive compounds with
medicinal
(nutraceutical)
effects.
Epidemiologic studies have manifested the
association of milk and its products
consumption in lower risk of metabolic
disorders,
cardiovascular
diseases,
hypertension, cancer, and some other
diseases associated with malnutrition.
Total protein content of bovine milk is
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approximately 3.5% by weight (36g/L), providing
almost 38% of the total solids non fat content of
milk, and about 21% of whole milk energy. Milk is
known as a major source of high quality proteins
that possesses a wide range of nutritional,
functional, and physiological activities. Milk is
also a unique source of peptides with biological
activity. Peptides derived from casein fractions
and whey proteins, including opioid peptides,
antihypertensive
peptides,
casein
phosphopeptides (CPPs), glycomacropeptide
(GMP), and lactorphins, possess various
physiological roles, such as opioid like features,
immune stimulating activities, anti-hypertensive
activities, antibacterial and antiviral impacts and
also enhancement of calcium absorption.

Milk Proteins
Casein and whey protein are the major
proteins
of
milk.
Casein
constitutes
approximately 80% (29.5g/L) of the total protein
in bovine milk, and whey protein accounts for
15
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about 20% (6.3g/L). Casein is chiefly
phosphate conjugated and mainly consists of
calcium phosphate micelle complexes. It is a
heterogeneous family of 4 major components
including alpha- (αs1- and αs2-casein), beta-,
gamma-, and kappa-casein.
Whey protein is a collection of globular
proteins with a high level of α-helix structure
and the acidic basic and hydrophobic
hydrophilic amino acids are distributed in a
fairly balanced form. Alpha-lactalbumin (αLA) and beta-lactoglobulin (β-LG) are the
predominant whey proteins and comprise
about 70-80% of the total whey proteins.
Among the other types of whey proteins,
immunoglobulins (Igs), serum albumin,
lactoferrin (LF), lactoperoxidase (LP), and
protease peptones must be mentioned.

Types of Milk Protein
Caseins and whey proteins differ in their
physiological and biological properties. Milk
proteins are divided into two classes: Serum
proteins also referred to asseric proteins,
solubles (found in whey) and casein, which is
coagulable. This last category represents
more than 80% of milk protein. On average,
the concentration of protein in cow‟s milk is
on average 3.2%, with about 2.6% caseins
and 0.6% whey proteins. Caseins consist of
three subcategories (alpha α, beta β and
kappa κ) and exist in the form of a colloidal
suspension (micelle). Serum proteins, unlike
casein, are soluble molecules in the aqueous
phase of milk. They consist of four main
subcategories:
α-lactalbumin,
βlactoglobulin, bovine albumin serum and
proteosis
peptones.
During
the
manufacturing of cheeses, caseins are
responsible for forming curd, while the
serum proteins make up the whey. Milk
proteins that have excellent nutritional
qualities also have the properties of
solubility, viscosity, hydration, gelation,
emulsification and aroma retention, which
vary in terms of their nature.

Nutritional Benefits
Bovine milk protein is considered a high
quality, or complete protein, because it
contains all nine of the essential amino acids
in proportions resembling amino acid
requirements. Due to the high quality of
September, 2021

bovine milk protein, it is regarded as a standard
reference protein to evaluate the nutritive value
of other food proteins. Furthermore, branched
chain amino acid (isoleucine, leucine, and valine)
contents in milk proteins are at higher levels than
in many other food sources. These amino acids,
especially leucine, help to minimize muscle
wasting under conditions of increased protein
breakdown and can stimulate muscle protein
synthesis. Moreover, whey protein has a high
content of sulfur containing amino acids
(cysteine and methionine) which are precursors
of glutathione, a tripeptide with antioxidant,
anticarcinogenic,
and
immunostimulatory
properties.

Therapeutic Benefits
Several studies suggest that milk proteins,
especially whey proteins, may protect the human
body against some cancers (colon, breast, and
prostate gland) probably through their ability to
enhance cellular levels of glutathione as well as
promoting hormonal and cell mediated immune
responses. It has been indicated that whey
proteins such as LA, LG, LF, LP, and Igs possess
anticarcinogenic activity.
In cancer patients, prescription of whey
protein (30g daily for 6 months) has been
demonstrated to normalize the number of blood
leukocytes. Also, supplementation with whey
protein has been reported to increase plasma
glutathione levels and natural killer cell activity
in patients with chronic hepatitis B.
Diabetes mellitus is considered one of the
most common metabolic disorders and one of the
major health problems worldwide. It affects
almost 6% of the world‟s population, with type 2
diabetes representing approximately 90-95% of
the diagnosed cases. Diet and lifestyle
interventions are the preferred treatment
strategies for this metabolic disorder, with
pharmacotherapy being prescribed only if
supervised
lifestyle
intervention
fails.
Epidemiological
evidence
supports
that
consumption of milk and dairy foods is
associated with a lower incidence of type 2
diabetes. These beneficial effects on metabolic
and inflammation factors linked to diabetes and
insulin resistance have been also demonstrated
by cell and animal models, being multiple milk
components, such as calcium, medium chain fatty
acids, linoleic conjugated acid, lactose, citrate,
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proteins, and peptides characterized as the
main responsible factors for the observed
effects acting through different mechanisms
of action .

Conclusion
Recent identification of many important
biologically active substances on milk and its
derivatives has attracted much attention
from the scientific community prevention.
Milk proteins and peptides are usually well
tolerated
and
demonstrate
oral
bioavailability. In this view, they have the
potential to act as health promoting
ingredients and to participate in auxiliary

8.

therapies to boos to overall success in chronic
diseases.
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The ever growing population now
predicted to reach 9.6 billion by 2050, the
agriculture industry must rise to meet the
demand under unfavourable weather
conditions and climate change. New
agricultural applications in smart farming
through Internet of Things (IoT) will enable
the industry to increase operational
efficiency, lower costs, reduce waste, and
improve the quality of their yield.
In the recent scenario, using IoT in
agriculture is the best alternate option for
précised use of agricultural inputs in the
needy crops. Establishment of IoT Soil and
Weather sensors station in the Agricultural
field for access of Planting, Spraying
Fertilizer, and Irrigation, Crop Protection,
Harvesting and doing Precision Agriculture.
The information gathered from the sensors
can be used for manipulating the data for
necessary actions as mentioned.
Measuring soil moisture is important for
agricultural applications to help farmers
manage their irrigation systems more
efficiently. Knowing the exact soil moisture
conditions on their fields, not only are
farmers able to generally use less water to
grow a crop, they are also able to increase
yields and the quality of the crop by
improved management of soil moisture
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during critical plant growth stages. By knowing
the moisture value, we can estimate when to
water and how much to water the fields so that
there is no over-watering or wilting of crops.
These practices will increase crop yield, improve
quality of crops, conserve water resources, save
energy, and decrease fertilizer supplies.

Applications of IoT in Agriculture
Precision Farming
Also known as precision agriculture,
precision farming can be thought of as anything
that makes farming practice more controlled and
accurate when it comes to raising livestock and
growing crops. In this approach of farm
management, a key component is the use of IT
and various items like sensors, control systems,
robotics, autonomous vehicles, automated
hardware, variable rate technology, and so on.
The adoption of access to high-speed internet,
mobile devices, and reliable, low-cost satellites
(for imagery and positioning) by the
manufacturer are a few key technologies
characterizing the precision agriculture trend.
Precision agriculture is one of the most
famous applications of IoT in the agricultural
sector and numerous organizations are
leveraging this technique around the world. The
soil moisture probe technology provides complete
in-season local agronomy support, and
recommendations to optimize water use
17
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efficiency. The virtual optimizer PRO
combines various technologies for water
management into one central, cloud-based,
and powerful location designed for
consultants and growers to take advantage of
the benefits in precision irrigation via a
simplified interface.
The Farmer can access all precision data
from the Agricultural field like






Soil Moisture
PH of the Soil
Root Temperature of Soil
Wind Direction & Speed
Atmospheric
Temperature
&
Pressure
 Relative Humidity
These data are helpful to the farmers to
carry out the agricultural operations like
planting, spraying, irrigation, crop protection
and harvesting
Agricultural Drones
Technology has changed over time and
agricultural drones are a very good example
of this. Today, agriculture is one of the major
industries to incorporate drones. Drones are
being used in agriculture in order to enhance
various agricultural practices. The ways
ground-based and aerial-based drones are
being used in agriculture are crop health
assessment, irrigation, crop monitoring, crop
spraying, planting, and soil and field
analysis.
The major benefits of using drones
include crop health imaging, integrated GIS
mapping, ease of use, saves time, and the
potential to increase yields. With strategy
and planning based on real-time data
collection and processing, drone technology
will give a high-tech makeover to the
agriculture industry. These drones perform
in-flight monitoring and observations. The
farmers enter the details of what field to
survey and select an altitude or ground
resolution. From the drone data, we can draw
insights regarding plant health indices, plant
counting and yield prediction, plant height
measurement, canopy cover mapping, field
water ponding mapping, scouting reports,
stockpile
measuring,
chlorophyll
measurement, nitrogen content in wheat,
drainage mapping, weed pressure mapping,
September, 2021

and so on. The drone collects multispectral,
thermal, and visual imagery during the flight and
then lands in the same location it took off.
Livestock Monitoring
Large farm owners can utilize wireless IoT
applications to collect data regarding the
location, well-being, and health of their cattle.
This information helps them in identifying
animals that are sick so they can be separated
from the herd, thereby preventing the spread of
disease. It also lowers labor costs as ranchers can
locate their cattle with the help of IoT based
sensors.
Smart Greenhouses
Greenhouse farming is a methodology that
helps in enhancing the yield of vegetables, fruits,
crops,
etc.
Greenhouses
control
the
environmental parameters through manual
intervention
or
a
proportional
control
mechanism. As manual intervention results in
production loss, energy loss, and labor costs,
these methods are less effective. A smart
greenhouse can be designed with the help of IoT;
this design intelligently monitors as well as
controls the climate, eliminating the need for
manual intervention.
For controlling the environment in a smart
greenhouse, different sensors that measure the
environmental parameters according to the plant
requirement are used. We can create a cloud
server for remotely accessing the system when it
is connected using IoT. This eliminates the need
for constant manual monitoring. Inside the
greenhouse, the cloud server also enables data
processing and applies a control action. This
design provides cost-effective and optimal
solutions for farmers with minimal manual
intervention. The IoT sensors in the greenhouse
provide information on the light levels, pressure,
humidity, and temperature. These sensors can
control the actuators automatically to open a
window, turn on lights, control a heater, turn on
a mister or turn on a fan, all controlled through a
WiFi signal.
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9.

HORTICULTURE

Plumbago Zeylanica - an Ornamental Crop with
Medicinal Value
Mangaiyarkarasi R and Baranidharan R
PhD Scholars, Department of Floriculture and Landscaping Architecture, TNAU.

Morphological Characteristics
It belongs to the family Plumbaginaceae
and economic parts used are roots and milky
juice Plumbago zeylanica is a perennial
under shrub, 1.5–2.0 m tall, with ram- bling
branches. Its active growth occurs during
rainy season and ceases in post-flowering
stage. Leaf is simple, opposite, 4–10 cm long,
3–5 cm broad, oval, pointed, smooth, and
shiny. Roots are light coloured inside, when
fresh and reddish brown, when dry. Outer
surface of the root is brown and striated.
During summer, the plant remains almost
leafless under natural conditions, but under
irrigated conditions, the active growth starts
in April.
Floral Characteristics
Flowers are bisexual and white in colour.
Calyx is persistent and tubular, with
conspicuous viscid glands. Three different
types of chitrak, that is, white, red, and blue
flowered, are reported in the country. The
white flowering type (Plumbago zeylanica) is
the most common type and occurs in the
moist forests. The red flowering type is
Plumbago rosea, while the blue flowering
type is Plumbago capensis. Fruits are green
coloured, with sticky hairs when young and
become dark brown when mature. Flowering
occurs from September to November, while
fruiting occurs from January to February.
Distribution
The species is largely cultivated in
gardens throughout India. It grows wild in
South India, West Bengal, and some parts of
Madhya Pradesh and Chhattisgarh.
Climate and Soil
Although Chitrak can be grown in a
variety of soils, ranging from red laterite soil,
with very little topsoil, to deep black soil.
However, it prefers well drained/deep sandy
loam to clayey loam soil with high organic
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content. In natural habitats, the plant prefers
moist soil with high organic content and partially
shaded locations. Open and sunny conditions are
not favourable for its growth.

Propagation Material
Chitrak can easily be propagated through
stem cuttings or seeds. Stem cuttings of 10–15 cm
length, having at least three nodes, can be
obtained from mother plants in March–April to
raise the stock.
Nursery Technique - Raising Propagules
Nursery is generally raised through stem
cuttings in March–April, three to four months
before planting in the field in July. These cuttings
should be treated with 500 PPM (parts per
million) NAA (naphthalene acetic acid) to
promote quick rooting. The stem cuttings of
chitrak should be obtained from base till the third
node at the apex. The maximum success rate is
obtained from the basal cuttings and it reduces
gradually towards stem apex. Plant propagation
can be done throughout the year in a mist
chamber, and 80%–100% success rate is
obtained from basal cuttings extending up to
seventh to ninth nodes. Under open conditions,
the mortality rate increases up to 70%–90%
during the summer season. The prepared cuttings
should be planted within 24 hours in raised
nursery beds (15 cm) during rainy season and flat
nursery beds during winter and summer. The
beds of size 10 m × 1 m should be made under
partial tree shades. In mist chamber, the cuttings
should be planted in trays filled with sand. Out of
three nodes, one node must be buried in the
soil/sand, as the roots would sprout from this
node. The cuttings should be planted in rows with
plant-to-plant distance of 5 cm and row-to-row
distance of 15 cm in nursery (March–April).
These beds should be irrigated regularly. The
cuttings start taking root within one month of
planting in nursery. The sprouting percentage
and growth are better in mist chamber than in
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the open conditions. These rooted cuttings
are planted in main field during July. Seeds
show poor germination percentage and
should be scarified or cut at the micropylar
end before sowing. They are sown in March
in polybags filled with equal amounts of
sand, soil, and FYM. The seeds show about
70% germination in 10–12 days. However,
making the cut at the micropylar end
requires expertise as the embryo may get
damaged in the process.

Planting in the Field - Land
Preparation and Fertilizer
Application
About 80,000 rooted stem cuttings or
seedlings are required for planting in 1
hectare of land. The crop is very sensitive to
waterlogging, hence good drainage is
essential. The field should be prepared by
operating mould board plough once, followed
by disc ploughing twice and levelling to
obtain a uniform fine tilth. The field
preparation should be done during May to
June. Nursery-grown plants/rooted cuttings
should be planted in main field at the onset
of monsoon. FYM (farmyard manure) at the
rate of 10 tonnes/hectare is applied 30 days
before planting at the time of ploughing and
land preparation. Nitrogen @ 30 kg/hectare
and phosphorus and potassium @ 40
kg/hectare and 30 kg/hectare, respectively,
are also applied as basal application.
Transplanting and Optimum Spacing
Transplanting can be done after 60–75
days of growth of cuttings. The optimum
spacing recommended in the field is 50 cm ×
25 cm, which produces maximum root
biomass.
Intercropping System
Chitrak can be grown as an intercrop
with many fruit trees, for example, guava,
mango or citrus orchards. It can also be
grown within Gmelina arborea, Oroxylum
indicum or other medicinal tree species as
ground crop.
Interculture and Maintenance
Practices
Inorganic nitrogen at the rate of 30
kg/hectare is applied one month after
transplantation. This is in addition to the
September, 2021

basal dose of FYM (10 tonnes/hectare) and
fertilizers applied at the time of land
preparations. First weeding should be done one
month after planting in August. Second and third
manual weedings are done in October and
December, respectively. Pruning can be done in
May before harvesting the crop.

Irrigation practices
No irrigation is required in rainy season
except during long gap. Later, irrigating the crop
four to five times in November, January, March,
April, and May is sufficient. Flat or flood
irrigation method with 2 cm water per irrigation
is required.
Disease and Pest Control
The plants get infested with semi-looper
larvae and Bihar hairy caterpillar, which defoliate
the plant heavily during active growth period.
These also eat buds and young shoots and can be
controlled by spraying malathion at the rate of 2
ml/litre of water twice at an interval of 15 days
when they appear on the crop.
Harvest Management
Crop Maturity and Harvesting
Plant attains maturity in 10–12 months after
transplanting. Best time for harvesting is 12
months after sowing. About 20 000 mother
plants for 80 000 cuttings are required to be
maintained to make vegetative propagules for
future plantation in 1 hectare of land and in
successive years.
Post-harvest Management
The roots should be dug out during a clear,
sunny day in June, so that they can be shadedried. The field may be irrigated before
harvesting for easy digging. The field should be
deep ploughed with mould board plough to
expose the roots, which should be collected
immediately. After digging, the roots must be
washed in clean water, dried, and cut into pieces
of length 5–7.5 cm. The roots must be dried
before storage till they have 10%–13% moisture
left. Cleaned and dried roots must be packed in
airtight polybags for storage.
Chemical Constituents
Chitrak root contains a yellow, crystalline,
and bitter principle called plumbagin (melting
point 72 °C). It can be dissolved in alcohol and
ether, but is only sparingly soluble in boiling
water. Maximum reported plumbagin content is
20
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0.91%. Plumbagin content is higher in plants
grown in drier locations.
Yield and Cost of Cultivation
Dry root yield varies from 12 quintals/
hectare to 18 quintals/hectare under
optimum conditions. The cost of cultivation
is approximately Rs 8000/hectare per year.
Therapeutic Uses
Roots are stomachic, carminative,
astringent to bowel, anti- helmenthic, and
used to cure intestinal troubles, dysentery,
leucoderma, inflammation, piles, bronchitis,
itching, disease of liver, consumption,
ascites.
Leaves
contain
plumbagin,
chitanone, plumbagic acid (Pant et al., 2012).
Leaves are used to treat infections and
digestive problems such as dysentery. Stem
contains
plumbagin,
zeylanone,

dihydroflavinol,
campesterol,
isozeylanone,
sitosterol, stigmasterol, and plumbaginol (Pant et
al.,
2012).
Flower
has
plumbagin,
glucopyranoside, sitosterol. It acts as a digestive
aid. Seeds contains plumbagin (Pant et al., 2012)
and decoction of seed is used to reduce muscular
pain.
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Microorganisms
M. Bhargava Narasimha Yadav1* and P. Sowmya2
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The cations that are leached most easily
are those in the interlayer space of clay
minerals (K, Ca, Na, Mg) as they can be
released by cation exchange, even in the case
of micas. Typically, K is the first cation to be
released from micas in microbial weathering
experiments of micas, or is released in larger
proportions
than
lattice
cations.
Transformation of mica into vermiculite and
smectite are typical processes of microbial
weathering. Also, vermiculization (regular
mixed-layer
biotite-vermiculite)
was
produced by lichen weathering of biotite that
otherwise preserved the lattice intact.
Potassium may be released by exchange with
protons, due to microbially mediated
acidification, or with other cations (e.g. Ca,
Na). Wierzchos & Ascaso (1996) found that
biotite weathered by lichens had been
depleted in K >> Fe > Ti ∼ Mg, and enriched
in Ca > Na >> Al > Si, where K was probably
displaced by Ca and Na that were released in
the dissolution of Ca and Na-rich minerals.
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The result was an interstratified biotite vermiculite. Cation exchange was also the process
taking place in experiments of vermiculite with
anaerobic bacteria, although in this case K was
exchanged for Mg, the main interlayer cation
present originally. Some authors suggested that
Mg is an essential cation for bacterial activity.
Another K-depleting reaction was found by
Arocena et al. (2012) in biotite. Those authors
inoculated the mycorrhizal fungus Glomus into
the roots of several crops that were grown on a
mixture of quartz sand and biotite over a period
of 100 days. The fungus caused the alteration of
biotite to illite, smectite, mixed-layered phases
and hydroxy-interlayered vermiculite, while
leaving some biotite intact. In parallel
experiments of the crops without the fungus
symbiont, all the biotite was altered to similar Kdepleted phases. These results are interesting
because, the authors suggested, the mycorrhizal
fungus is selective in terms of leaching activity as
a way of preserving the source of K for longer.
The plants, it seems, have not acquired this
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adaptation and they leach the biotite
indiscriminately.
Microbial action not only causes
weathering reactions, it also causes reactions
in the opposite direction. This is made more
interesting
because
typically,
microorganisms are linked to mineralweathering
processes
only.
The
transformation of smectite to illite requires
increase of the layer charge and uptake of K
or NH4+. Smectite typically contains Fe,
sometimes its most abundant octahedral
cation. Iron reduction is a quick and effective
way (no cation replacement in the lattice is
required) to increase the layer charge. If K or
NH4+ is available during the Fe reduction
process in smectite, the formation of illite
will follow. The reduction of Fe can take
place by direct action of Fe-reducing bacteria
which obtain their energy from this process,
or because the environment has a sufficiently
low Eh to reduce Fe in smectite layers. In
near-surface environments, such low Eh
values are typically linked to microbial
activity because some agent is required to
consume oxygen diffusing into the system.
Decaying organic matter might be this agent,
but the presence of some organic matter is
inevitably linked to that of microorganisms
feeding on it. Glauconite maturation is a
typical example of smectite illitization by Fe
reduction. Glauconite is widely held to form
by replacement of Fe-rich smectite
precipitated within shells and faecal pellets
near the sediment–water interface in shallow
and deep marine environments. This setting
is ideal for reduction of Fe in smectite given
the concentration of organic matter in these
microenvironments. Potassium is available
from seawater, provided that sediment
porosity is appropriate. Recently, the context
of glauconite formation has been widened as
it has been shown to extend to soil and
lacustrine environments, again linked to
reducing conditions (cyclical in this case due
to wetting and drying cycles), implying
waterlogging and microbial activity, as well
as K and NH4+ availability. The same process
generates Fe-rich illite, whether it can be
defined as glauconite or not, in similar
environments. Special mention can be made
of mangrove forests in tropical and
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subtropical areas, where Fe-illite is generated in
large amounts from detrital kaolinite and
goethite, via mixed-layer kaolinite-smectite and
illite-smectite (Andrade et al., 2014; Cuadros et
al., 2017). Here the process requires the initial
formation of smectite from kaolinite which takes
place in the cation rich (Si, Mg, Na, Ca, K, NH4+)
environment of the mangroves where Fe is
cyclically made available as dissolved Fe2+
through reduction processes mediated by
microorganisms.
Illitization through burial diagenesis is
controlled mainly by inorganic factors and the
layer charge results mainly from Al-for-Si
substitution. Fe is usually present in smectite and
Fe reduction is a potential source of negative
charge, however. Underground thermophilic
bacteria (they operate at temperatures of >60°C
and potentially well above 100°C) have been
found able to carry out such processes and they
may contribute to smectite illitization in
diagenetic settings.
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11. LIVESTOCK PRODUCTION MANAGEMENT
Camel Milk Benefits for Health
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The camel is multi-purpose animal with
high productive potential. In the time of
global warming, growing deserts and
increasing scarcity of food and water, may
make camel a potential candidate to
overcome some of these problems. The camel
is an excellent source of milk under these
conditions.
Indeed,
countries
like
Afghanistan, Algeria, Ethiopia, Kenya, Iran
host large populations of camel and
therefore, its milk is an integral part of
human diet. Total camel population in the
India and rajasthan were 0.3 Million and
2.13 lakh, respectively. Most of the camels
are kept by pastoralists in subsistence
production systems. Camel can drink upto
113 liters of water in just 15 minutes. Their
bodies rehydrate faster than any other
mammal. When there is little food and water,
the camel's hump fat releases water 9.3
grams of fat releases 1.13 grams of water. The
camel's hump is like a storage container,
camels use their stored fat, their hump wil
ldiminish. When they eat and drink again the
hump will refill with fat. Camel milk has been
an important source of nutrition for nomadic
and pastoral cultures in the aridparts of the
world for centuries. More recently, there has
been a growing interest in camel milkas an
VOLUME NO. 17, ISSUE NO.12

alternative to bovine milk and nutraceutical
products because of its high nutritional value and
therapeutic effects. They are very reliable milk
producers during dry seasons and drought years,
especially during milk scarcity from cattle, sheep
and goats. Camel milk is a valuable food with a
long history of its use for thousands of years in
many cultures. In many countries, camel milk is
being given to babies suffering from malnutrition
and thus has emerged as a new super food with
miraculous health benefits. It may not be
everybody‟s cup of tea, however switch over to
camel‟s milk due to recent research on its
therapeutic attributes, it could be a boon to
alleviate lifestyle diseases. It is considered a very
healthy drink due to low fat and cholesterol
content in comparison to cow or goat milk. It also
contains three times more Vitamin C and ten
times higher iron content than cow milk. The
camel dairy farm located at National Research
Centre for Camels (NRCC), Bikaner (Rajasthan),
India produce sufficient quantity of camel milk
on daily basis to meet the demand of diabetic
patients of the region at subsidized price. The
camel milk production has become a booming
trade in the Middle Eastern countries. As camel
milk has gained popularity globally, India is now
warming up to the idea of camel milk production
and consumption. Camel milk has been as
23
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medicine for centuries by nomadic people
because its richness in vitamins, minerals
and iron. This also possesses unique,
powerful
immune-system
boosting
components which would exert potential
health benefit to consumers towards life style
and genetic disorders like diabetes, allergies,
cancer, a rthritic, tuberculosis, autism, liver
disease etc.

Chemical composition of camel milk:
Camel milk is considered a very healthy
drink because of low fat and cholesterol level.

Further, modern medical studies showed its
effectiveness for the treatment of various life style
disorders. The milk consists of enough nutrients
to sustain a person healthy throughout the day
without consumption of any other foods.
Normally it is opaque white in color with normal
odor sweet and sharp taste, but sometimes it is
salty due to various physiological factors. Camel
milk pH 6.2 to 6.5 and thickness varies from
1.026 to 1.035 these both are inferior to cow milk
and skim milk‟s optimum buffering potential is at
pH of 4.95.

Animals

Water (%)

Fat (%)

Protein (%)

Lactose (%)

Camel
Cow
Buffalo
Goat
Sheep
Human

86-88
85-87
80-82
87.00
79-80
88-89

3.8-4.9
3.5-4.9
7.0-8.0
3.5-4.0
7.5-8.5
3.2-4.5

3.70
3.55
3.80
3.20
5.60
1.1

4.5-5.2
4.8-4.9
4.7-5.0
3.7-4.2
4.4-4.8
6.0-7.0

Benefits of Camel Milk
 Camel milk has a similar nutritional
composition to whole cow‟s milk but
provides less saturated fat, more
unsaturated fat, and higher amounts
of several vitamins and minerals.
 Various minerals viz., Na, K, Ca, P
Mg Fe, Zn, Cu and vitamins (A, E, C
and B1) are present in camel milk.
The concentration of vitamin C in
camel milk is 2-3 times higher as
compared to cow milk. The low pH
due to higher concentration of
vitamin C stabilizes the milk and
therefore it can be kept for relatively
September, 2021
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longer periods without cream layer
formation. Camel milk contains high
content of Iron and calcium. The trace
mineral values such as Zn, Cu and Fe in
milk of camel were considerably greater
than in milk of other bovines.
Various fatty acids such as butyric,
caproic, caprylic, capric, lauric, myristic,
myristoleic,
palmitic,
palmitoleic,
stearic, oleic, linoleic and arachidic acids
are present in camel milk. They may
penetrate antigens and boost the
effectiveness of the immune system to
fight against the antigens. It‟s also a good
source of healthy fats, such as long-chain
fatty acids, linoleic acid, and unsaturated
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fatty acids, which may support brain
and heart health.
May be a better option for people
with lactose intolerance or milk
allergies: - Lactose intolerance is a
common condition caused by a
deficiency of lactase, the enzyme
needed to digest the sugar in dairy
known as lactose. It can cause
bloating, diarrhea, and abdominal
pain after consumption of dairy
products.
Camel milk has been shown to lower
blood sugar and improve insulin
sensitivity in people with both type 1
and type 2 diabetes. The milk
contains insulin-like proteins, which
may be responsible for its
antidiabetic activity. Insulin is a
hormone that helps regulate blood
sugar levels
Camel milk contains lactoferrin,
immunoglobulins, and camel whey
protein, which may be responsible
for its ability to fight organisms and
boost immunity.
Camel milk has long shelf life. The
unprocessed camel milk has shelf
life of 5 days at 7°C. Whereas shelf
life of pasteurized milk is 22 days,
when heated at 65°C for 20 minutes
and kept at 7°C. The fresh milk can
also be stored for one year in frozen
condition.
The camel milk is being consumed
for centuries by nomadic peoples
due to its nutritional and medicinal
properties. The medicinal properties
of camel milk can be attributed due
to presence of protective proteins,
which may possibly play pivotal role
for enhancement of immune defense
mechanism.
Extensive
investigations
have
demonstrated that oxidative stress
plays a vital role in the pathology of
several
neurological
diseases
including autism.
Different
logical
examinations
indicated that after drinking of
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camels milk results in decline of the
formation of disease cells. Thus, a
gathering of researchers have built up a
recipe for the control of malignant
growth.

Conclusions
Camel is a multi-purpose animal with huge
productive potential and has been utilized by
humans for transport, milk, meat and skin.
Camel milk is different from other ruminant milk
different ways. Camel milk and their products act
as good source of nutrients for the peoples living
especially in the arid and urban areas. The
production of camel milk has gradually increased
due to an increased interest of consumers in
recent years. Therefore, camel milk is
extraordinary in terms of antioxidative agents,
antibacterial, antiviral, antifungal, anti-hepatitis,
anti-arthritis, treatment for paratuberculosis,
preventing aging, remedy for autoimmune
diseases and cosmetics.
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12. FOOD SCIENCE

Nutritional Status Assessment for COVID-19 Patients
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Introduction
Nutritional
assessment
is
the
interpretation
of
anthropometric,
biochemical (laboratory), clinical and dietary
data to determine whether a person or
groups of people are well nourished or
malnourished (over nourished or under
nourished). Nutritional assessment is the
systematic process of collecting and
interpreting information in order to make
decisions about the nature and cause of
nutrition related health issues that affect an
individual. This differs from nutritional
screening which is a brief risk assessment
which can be carried out by any healthcare
professional and which may lead to a
nutritional assessment by a dietician.
Following a structured assessment path
enables health professionals to carry out a
quality nutritional assessment in order to
identify those who need nutritional
intervention, and to improve clinical decision
making using a person centered approach.
The process promotes consistent quality of
practice; is user friendly; and allows effective
monitoring of patients. A structured
assessment pathway does not remove
autonomy; it encourages professional
judgement and informed decision making at
every stage. The process provides a rationale
for the nutritional intervention, and allows
for revision of the plan as individual
circumstances change over time.
The ABCD methods of nutritional
assessment
The
ABCD
methods
nutritional
assessment can be done using the ABCD
methods. These refer to the following:
 Anthropometry
 Biochemical/biophysical methods
 Clinical methods
 Dietary methods.
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Anthropometry:
Anthropometry
uses
several different measurements including length,
height, weight and head circumference.
Biochemical assessment: Biochemical
assessment uses laboratory measurements of
serum protein, serum micronutrient levels,
serum lipids, and immunological parameters to
assess general nutritional status and to identify
specific
nutritional
deficiencies.
Specific
laboratory tests most frequently used include
measurements of albumin, pre albumin,
hemoglobin, serum iron, total iron binding
capacity, magnesium, vitamin levels, trace
elements, cholesterol, triglycerides, fasting
glucose, CD4, CD8, renal function, and liver
enzyme levels.
Clinical assessment: Clinical assessment
includes a medical history and a physical
examination to identify signs of or contributors to
malnutrition. Key areas in the clinical assessment
include physical appearance, evaluation of
opportunistic
infections
and
comorbid
conditions, occurrence of diarrhea, symptoms of
gastrointestinal distress or malabsorption,
medications, use of nutritional or herbal
supplements, and functional status. Assessment
of social, psychological, and financial resources
that may affect an individual‟s ability to obtain,
prepare, and eat food are as important as the
medical assessment in evaluating nutritional risk
factors.
Dietary methods: This assessment
includes looking at past or current intakes of
nutrients from food by individuals or a group to
determine their nutritional status. You can ask
what the family patient or the mother and the
child have eaten over the past 24 hours and use
this data to calculate the dietary diversity score.

COVID-19
Corona virus disease (COVID-19) is an
infectious disease caused by a newly discovered
corona virus. Most people infected with the
COVID-19 virus will experience mild to moderate
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respiratory illness and recover without
requiring special treatment. Older people
and those with underlying medical problems
like cardiovascular disease, diabetes, chronic
respiratory disease, and cancer are more
likely to develop serious illness.

Most common symptoms:
 Fever
 Dry cough
 Tiredness
 Less common symptoms
 Aches and pains
 Sore throat
 Diarrhoea
 Conjunctivitis
 Headache
 Loss of taste or smell
 A rash on skin, or discolouration of
fingers or toes
The nutritional diagnosis and early
nutritional management of COVID-19
patients must be integrated into the overall
therapeutic strategy.
Stages of nutritional assessment for
COVID-19
Step 1: Nutritional assessment and
malnutrition screening
All hospitalized COVID-19 patients must
undergo a meticulous nutritional assessment
and a malnutrition screening.
The nutritional evaluation must consider
the following aspects:
 Anthropometric parameters: Using a
scale, if the patient is able to
maintain the upright position, or
alternatively by using a scale chair,
the body weight is evaluated. Weight
can be estimated only if a direct
measurement is not possible
because of immobilization. Height
can be reported by the patient or
directly measured.
 Impedance and vector analysis: This
examination is useful to analyse
patient‟s body composition, by
comparing data with standard
references. It is possible to quantify
muscle mass, external and internal
total cell hydration, and other
VOLUME NO. 17, ISSUE NO.12

nutritionally relevant parameters such as
the phase angle.
 Weight loss: Direct patient interview or
according to clinical report.
 Hematochemical parameters: Blood
count, PCR, total proteins, serum protein
electrophoresis, prealbumin, ferritin,
sideremia, folic acid, B12 vitamin, blood
sugar, electrolytes, and liver function
indices can be used in the analysis of the
nutritional status.
 Swallowing medical record and ENT
evaluation allow to identify a specific
diet according to the swallowing ability.
Patients unable to eat must undergo
artificial feeding, according to the ICMR
guidelines.
 Intake assessment: A food diary may be
useful to register food intake during the
hospitalization.
 A reference screening tool for patients is
represented by the NRS-2002 test,
which is performed on all hospitalized
patients. Patients undergo the must at
hospital admission and discharge.
Step 2: Setting the nutritional treatment
Requirements
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Energy requirement: Because of the
impossibility
of
using
indirect
calorimeter, the daily requirement must
be
estimated
through
predictive
equations based on body weight, such as
27-30 kcal/kg/day, adapted on the
personal nutritional status, level of
physical activities, clinical status, and
comorbidities.
Protein requirement: In case of the
absence of chronic renal insufficiency,
the protein intake is >1g/kg/day (up to
1.5g/kg/day). This must be adapted to
the aforementioned features as for
energetic intake, in order to prevent
weight loss, reduce the risk of
complications, and promote a global
recovery.
Carbohydrate and lipid requirements: It
must refer to the non protein energy
requirement, with a lipids/carbohydrates
ratio ranging from 30:70 (patients
without respiratory insufficiency) to
50:50
(patients
with
respiratory
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insufficiency). Low glycemic index
carbohydrates
have
to
be
considered.
Water
requirement:
Adequate
hydration must be maintained
according to remote (heart or renal
failure) and recent clinical history
(diarrhea,
vomiting,
electrolyte
imbalances).
Diet setting: Adequate diet for each
patient is guaranteed by the hospital
computerized meal management
system.
Patients‟ dietary assignment is
shared with all the involved
healthcare professionals.
Nutritional advices that can be
followed by the patient in the
hospital and after home discharge is
warranted.
Additional supportive therapy
Adequate
vitamins
and
oligoelements integration must be
warranted.
Essential and branched amino acids
should always be considered for
rehabilitation patients.
Probiotics must be considered,
particularly in case of intestinal
issues.
During
hospitalization,
oral
nutritional supplements (ONS) are
useful in case of malnutrition or for
those cases which intake is only 5060% of the programmed one. In case
of dysphagia, it is mandatory to
modify diet consistency in addition
to ONS supplementation.

Step 3: Continuous monitoring


Body weight, intake, blood tests, and
clinical condition are monitored by the
multidisciplinary team over time with
variable frequency. Custom protocol
changes are performed based on clinical
evolution.
Outpatient
continuous
evaluations are provided.
The implementation of a systematic
management of the nutritional intake of COVID19 patients is essential to guarantee an optimal
nutritional status and to improve clinical
outcomes. Further clinical studies are ongoing to
draw up adequate nutritional protocols.

Conclusion
Nutrition is a determining factor for health.
Underestimating the importance of nutrition in
COVID-19 patients is an error that can
dramatically affect the outcome of these patients
who are suffering from a devastating and
disabling disease. Nutritional support is
paramount together with the rehabilitation to
improve the chances of recovery in COVID-19
patients.
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13. SEED SCIENCE AND TECHNOLOGY

The Role and Impact of Weed Seeds in Quality Seed
Production
Priyanka M.,1 and Islavath Suresh Naik2
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Weeds are the just “plants out of place”
or “plants whose virtues have not yet been
discovered such as a wild flower” or are they
September, 2021

poisonous, injurious, harmful, hard to manage, or
pernicious. Weeds are pollutants to our
environment. Their characteristics are: they
28
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appear attractive, desirable, or harmless,
weaken and may kill native vegetation, can
be toxic, painful, or otherwise injurious to
humans. Effects are not usually apparent
until the spread is already out of control
because it can dormant and undetected
underground for decades, then reappear and
spread. Of the total number of plants in the
world (about 250,000 species), only 3% or
8,000 species are thought to behave as weeds
in agriculture. Of these, about 250 or 0.1% of
the total are recognized as major problems in
world agriculture, and only about 0.01 % or
25 species cause the major weed problems in
any one crop.

What are weeds?
“A weed is any plant which interferes
with the management objectives for a given
area of land (or body of water) at a given
point in time.”
Characteristics of Weeds
 Weeds are adapted to a wide range
of environments

Self-compatible

Non specialized flowers

Competitive

Rapid growth and seed production
Role of weed seeds
 Protecting soil from erosion.
 Certain species can indicate soilnutrient status and structure (e.g.,
pH and moisture levels, the presence
of a hard pan layer, or other areas of
poor drainage)
 Weeds also increase plant diversity
 Some provide good wildlife habitat
because many weed species are
native and adapted to specific
microclimates and local conditions.
 Beneficial insects, such as green
lacewings and parasitic wasps,
depend to a large extent on non-crop
species for nectar and pollen
particularly early in the season.
 Weeds can, therefore, increase
opportunities for biological control
of crop pests.
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Impact of weed seeds
 Weeds reduce crop yields
 Weeds reduce seed quality
 Some weeds are poisonous
 Weeds temporarily lower property values
 Weeds can create unsafe conditions
 Weeds harbor insects & diseases & act as
alternate disease hosts
 Weeds cause environmental damage and
threaten the diversity of natural
resources
Weed management
The basic skills required to adequately
manage weeds in general are the abilities to:
 Assess the situation

Know what weed/weeds you are dealing
with (and their significance)

Know whether the weeds present
represent a problem

Determine the best time and options to
control
the
weeds
given
thecircumstances confronting the farmer
and the stage of the weeds and the crop
 Implement control
Rabbani et al., 2011 revealed that root and
shoot growth as well as seed yield of paddy crop
were adversely affected due to the weed
competition. There were 6 to 40% and 21 to 56%
reduction in seed yield of Super Basmati and
Basmati-385, respectively, due to different weed
species. It was concluded from the study that E.
colonum was the most competitive weed in rice
Rashid et al (2009) revealed that combined
application of different inputs increased the
number of branches plantG1, number of pods
plantG1, 1000 grains weight and grain yield of
chickpea compared to control and other
treatments. The highest grain yield of 2183 kg
haG1 was obtained with full package (FP)
showing 59.34% increase over control crop yield.
This yield increase remained only 7.52% when
weed control was excluded from the full package.
The yield (2183 kg haG1) of full package (T2) was
48.20% more than the yield of 1473 kg haG1
obtained with treatment (T5) including all inputs
of full package except weed control. These results
suggested that weed control improved the inputs
efficiency in increasing chickpea yield under
rainfed conditions.
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Conclusion
Weeds are becoming increasingly
important primarily due to limitations in
both water and labor availability. Crop
intensification and direct seeding are
increasing and these changes mean that
weeds can be more costly and more difficult
to control. Better adapted to thriving in
disturbed environments, weeds compete with
cultivated crops, often causing yield losses, if
not total crop failure. Some species are also
detrimental to seed quality. Thus, it is
necessary to control weeds in seed
production areas to get better the seed value

and keep away from the admixture of seeds by
following proper technique.
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14. HORTICULTURE

Refractance Window Drying: A Novel Drying
Technology
Hamsa, R
Department of Postharvest Technology, College of Horticulture Bangalore

In the recent years trend is development of
powdered foods due to the convenience offered
by these products like chemical and
microbiological
stability,
reduced
transportation and storage cost. To be more
competitive powdered foods should maintain
their nutritional, physical and chemical
characteristics and be produced at low cost.
However producing high quality powdered
foods at low cost is not always possible from
the present processing methods. An alternative
drying process for producing powdered foods is
the Refractance Window drying (RW).
Refractance Window (RW) drying which is a
novel drying technique where the material to
be dried is placed on a thin infrared
transparent film and the film is heated from
below via circulating hot water (Baeghbali et
al., 2016). This technology uses circulating hot
water at atmospheric pressure as a means to
carry thermal energy to material to be
dehydrated.



Schematic representation
window drying

of

refractance

The Refractance Window Principle
 Infrared energy gets transmitted by
convection into the water once it is
placed over a source of heat. This
heating energy is then radiated from
water chiefly by evaporation.
 If this hot water is covered by a
membrane that is transparent to the
infrared heat radiation present in
water, evaporation and its related heat
losses will be blocked or refracted and
thus conduction solely occurs. The

Applications of RW Drying Technique
 They are used in drying of fruits and
vegetable purees and pastes.
 In drying of herbal products and
scrambled egg mix
 In producing meat masala powders
September, 2021

In the field of pharmaceutical,
nutraceutical and also in cosmetics
industry
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membrane acts as if it's a mirror that
reflects the infrared heat energy back
in the water
But when the surface of the membrane
is laden with a moist product, the
water in the product will create a
"window" that acts as a passage for
flow of infrared energy through the
material. Heat is directly transmitted
into the remaining water present in
the product as if the membrane is
entirely absent.
As time proceeds, the water in the
product covered on the membrane gets
evaporated and the "window" closes
and infrared energy is "refracted" into
the hot water and thus the material is
no longer exposed to heat.

the hot water to the material to be dehydrated.
This process is self-governing; as the drying
progresses and the material is dried, the
infrared window gradually closes for less
passage of infrared heat as little moisture is left
in the material limiting the temperature of the
material between 70 and 75 °C. The easy
separation of the product from plastic conveyer
belt by a scraper device was enabled by
movement of products over a cold water trough
before being scrapped off. The cooling section
aid the product temperature reduction below
glass transition point for easy removal of the
final products.

Advantages
 Cross-contamination is avoided as the
heat transfer medium does not come
into direct contact with the product
itself
 The low-cost drying due to operation
under atmospheric pressure and
comparatively lower temperatures,
and the fact that simultaneous
evaporative cooling and convective
heat
transfer
allows
bioactive
preparations to be produced at
temperatures as low as 30 °C
 The technology is characterized by
short drying times (3-6 minutes) and
relatively low product temperatures
during drying (30-70 °C) and thus
allows better retention of colour,
vitamins and antioxidants
 In addition it is characterized by
higher thermal efficiencies and better
cost economics

Working of RW Dryer
The RW drying equipment working is
based on the refractive principle of infrared
radiations from the surface of hot circulating
water.
This technology involves placing the pulpy
wet product, as a uniform thin layer, on the top
surface of an infrared transparent plastic sheet
known as Mylar, a polyester film. The
transmissivity of Mylar film depends upon the
thickness of the film as thin film shows more
transparency to infrared radiations but its
mechanical strength reduces when thickness
lowers. Hence, the optimum thickness was
determined as 0.25 mm. The plastic sheet
floats over heated water surface that carries
thermal energy to the wet by combined
conduction and infrared radiation. The sheet
was supported by the buoyant force of the
water. This process used heated water at 95 to
97 °C temperature for remarkably efficient heat
transfer
through
the
combination
of
conduction, convection and radiation of heat
leading to shorter drying times, which results
in high quality products.
The absorptivity for the infrared thermal
energy of the pulpy material is influenced by its
thickness and moisture content. The point
where moisture containing material contacted
plastic sheet over the hot water surface, the
window for infrared heat formed allowing
passage for direct transfer of infrared heat
energy through the sheet from the surface of
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Disadvantages
The low capacity of the system as well as
the inconveniency in handling powders with
high sugar content (stickiness). Examples of
applications in recent years are the commercial
production of nutritional supplements, herbals
(Aloë vera), dehydrated fruit and vegetables,
scrambled egg mixes and avocado powders.
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15. SOIL SCIENCE

Pedometrics and Its Applications
Ashay D Souza
Ph.D. in Soil Science, University of Agricultural Sciences, Dharwad

Pedometrics is the application of
mathematical and statistical methods for the
study of the distribution and genesis of soils.
It is closely related to pedology, the study of
soil as part of the natural environment and as
a
sustainable
resource.
Pedometrics
addresses the same issues as pedology but
focuses on problems that can be formulated
quantitatively and can be solved with
quantitative mathematical and statistical
techniques. The term pedometrics was
coined by Alex McBratney in the late 1980s,
derived from the Greek roots pedοs, meaning
soil, and, metrοn, meaning measurement.
Pedometrics is used analogously to other
words such as biometrics, psychometrics,
econometrics, chemometrics and, the oldest
of all, geometry.
Pedometrics uses mathematical and
statistical methods to understand the
organization or classification of soils based
on their distinguishing characteristics based
on numerical techniques. It also studies how
soil properties and processes vary over space
and time. Understanding the nature of this
variation, either through empirical or
mechanistic models, or a combination of
both models, allows us to predict soil
behaviour through space and time. And
finally, developing models allows us to
understand how soil forms.










Key Areas of Research
 Pedometrics addresses soil-related
questions from a quantitative
perspective.
 The need for the quantitative
approach arises from a general
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demand for quantitative soil information
for addressing issues pertaining to food
security
and
environmental
management.
In addition, quantitative soil information
is used by other scientists such as
climatologists,
hydrologists,
crop
modelers, and forest and agricultural
scientists, among others, to better
predict the effects of climate change or
develop new technologies related to food
production.
For example, Global climate modelers
need information on soil moisture and
carbon storage. Soil moisture can
influence weather through its impact on
evaporation and surface energy fluxes.
Soil carbon affects the climate through
feedback
of
organic
matter
decomposition in the soil.
Pedometrics
addresses
soil-related
questions
from
a
quantitative
perspective.
The need for the quantitative approach
arises from a general demand for
quantitative
soil
information
for
addressing issues pertaining to food
security
and
environmental
management.
In addition, quantitative soil information
is used by other scientists such as
climatologists,
hydrologists,
crop
modelers, and forest and agricultural
scientists, among others, to better
predict the effects of climate change or
develop new technologies related to food
production.
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For
example,
Global
climate
modelers need information on soil
moisture and carbon storage. Soil
moisture can influence weather
through its impact on evaporation
and surface energy fluxes. Soil
carbon affects the climate through
feedback
of
organic
matter
decomposition in the soil.
The key areas of research in pedometrics
are:
1. Geostatistics
2. DSM (Digital Soil Mapping)
3. Numerical and continuous classification
4. Soil sampling and monitoring
5. Proximal soil sensing
6. Modeling soil formation






7.
8.
9.

Pedotransfer functions
Pedodiversity
Wavelet transformation etc.

Geostatistics
Soil attributes vary spatially and temporally
in a sometimes continuous, sometimes discrete,
sometimes haphazard, fashion. Pedometrics
attempts to quantify this variation through the
use of geostatistics. It is a class of statistics used
to analyze and predict the values associated with
spatial
or
spatiotemporal
phenomena.
Geostatistics offers a way of describing the spatial
continuity of natural phenomena and provides
adaptations of classical regression techniques to
take advantage of this continuity. Geostatistics
deals with spatially auto correlated data.

Soil samples were collected from the field,
calculation and modeling of the variogram, and using this information to obtain
prediction of SOC
its uncertainty.
Figure 1: An illustration of geostatistical method for interpolating soil organic carbon (SOC) content

Digital soil mapping
Digital Soil Mapping is the computerassisted production of digital maps of soil
type and soil properties. It typically implies
use of mathematical and statistical models
that combine information from soil
observations with information contained in
correlated environmental variables and
remote sensing images. Digital soil mapping
requires digital data sources as input
variables for the quantitative models.
Spatial phenomena can generally be
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thought of as either:


discrete objects with clear boundaries
(e.g., river, road, town)
 or as a continuous phenomenon that can
be observed everywhere, but does not
have natural boundaries (e.g., elevation,
temperature, and air quality).
Conceptualization of soil as an state equation
of soil formation through clorpt model was used
in legacy soil mapping. This evolved into scorpan
approach for DSM.

33

September, 2021

ISSN No.:2321-7405

Figure 2: Decision tree of digital soil mapping approaches

Soil Sampling and Monitoring
The purpose of sampling is to obtain
data that enable the estimation of some
statistical parameter or spatial predictions of
some properties over an area. Sampling is
constrained by the financial and available
resources; thus, an efficient sampling
strategy is sought for applications in soil
survey for mapping and for establishing sites
for monitoring networks. There are basically
two fundamental approaches to sampling:
design-based and model-based. Designbased approaches allow analysis that is free
of any statistical model. Design-based
schemes require a random component in the
selection of sampling locations, and the
inference is based on the selection
probabilities. This approach used for
predicting averages values for soil properties
such as the total amount of soil carbon stored
or mean concentration of nitrate within an
area, without necessarily having to map the
whole area.
September, 2021

Proximal Soil Sensing
Proximal soil sensing acquires information
about soil through the use of (field-based)
sensors that are placed in proximity to the soil
(within 2 m) or within the soil body, which is in
contrast to remote sensing where the sensor is
some distance from the soil (e.g., on board
aircraft or spacecraft). The development and use
of on-the-go proximal soil sensing techniques are
motivated by the need for high-resolution spatial
and temporal soil information. Proximal soil
sensors operate on a range of frequencies in the
electromagnetic spectrum, from microwaves to
gamma-rays.
Measurements with invasive proximal soil
sensors may be made in situ (i.e., the
measurements are made within the soil) or ex
situ (i.e., the measurements are made on
excavated soil, e.g., measurements on soil cores).
A proximal soil sensor is active if for the
measurements it produces its own energy from
an artificial source. It is passive if it uses
naturally occurring radiation from the sun or
34
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earth. A stationary sensor acquires
measurements in a fixed manner.
Mobile proximal soil sensors are those
that measure soil properties while moving or
“on the-go.” Usually, mobile proximal soil
sensors are used for fine-resolution soil

mapping.If the measurement of the target soil
property is based on a physical process, then the
proximal soil sensor is said to be direct. When the
measurement is of a proxy and inference is with a
pedotransfer function, then the proximal soil
sensor is indirect.

Pedotransfer functions
The term pedotransfer function (PTF)
was coined by Bouma (1989) as „translating
data we have into what we need‟.
Pedotransfer functions are regression
functions used to predict certain soil
properties from other easily, routinely, or
cheaply measured properties. PTFs add
value to the basic soil data by translating
them into predicators of other more
laborious and expensively determined soil
properties. These functions fill the gap
between the available soil data and the
properties, which are more useful or required
for a particular model or quality assessment.
PTFs can be categorized into three main
groups:
 Class PTFs.
 Continuous PTFs.
 Neural PTFs.
Class PTFs calculate soil properties (e.g.
soil hydraulic properties) for a textural class
(e.g. sand) by assuming that similar soils
have similar properties. Continuous PTFs use
measured percentages of clay, silt, sand and
organic
matter
content
to
provide
continuously varying soil properties across
the textural triangle. A recent approach to
model PTFs is the use of artificial neural
networks (ANNs). It is able to learn and
generalize from experimental data, even if

they are noisy and imperfect. This ability allows
the computational system to learn constitutive
relationships of materials directly from the
results of experiments. Unlike traditional
regression models, neural PTF needs no prior
regression models to relate input and output
data. The most readily available data come from
soil survey, such as field morphology, texture,
structure, and pH.
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Developing Pedotransfer Functions
The basic steps for developing PTFs are
simple – in theory, S = f(s), and therefore:
 Collect a sufficient data set of soil
properties (S and s) that are suspected to
having empirical relationships to each
other.
 Set aside a certain fraction of the data for
developing the PTFs, and use the
remaining
data
for
testing
the
performance of the PTFs (e.g. an 80:20%
split of the data set).
 Choose a modelling method f for
analysing the data (e.g. linear regression,
neural networks or other machine
learning algorithms), and subsequently
develop the empirical equations.

Test the empirical equations on the
testing data to show their validity.
 Calculate the output uncertainty.
Applications of Pedometrics
1. Precision
agriculture:
35
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2.

3.

agriculture studies the spatial variation
in crop yield and the soil and
environmental factors that contribute to
it. Pedometrics research through
geostatistics, sampling, and proximal soil
sensing has improved our understanding
of the impact spatial variability has on
crop yield, management, and suggested
differential treatments over a field.
Land evaluation: Land evaluation is
the process of predicting the potential
use of land on the basis of its attributes.
A variety of analytic models can be used
in these predictions, ranging from
qualitative to quantitative, empirical to
mechanistic, and specific to generalised.
Contaminated
sites:
Soil
geostatistical techniques have been used
for describing spatial distribution and
delineation of heavy metals, pesticides,

4.

and salinity. These techniques provide
estimates of concentration for an unvisited
site and also a probability of the
concentration at that location exceeding a
critical threshold.
Global Soil Map: A consortium was formed
to generate a new digital soil map of the
world
for
the
„global
good‟
(http://www.globalsoilmap.net). This is not a
compilation of conventional soil maps or
digitized soil maps, but a dynamic map that
contains a set of geographically referenced
data and analytic tools providing strategic
information on the spatial and temporal
variation of soil attributes most relevant to
food security and for addressing widespread
environmental issues. The map will predict a
suite of soil properties at fine spatial
resolution (100 m) from the soil surface
down to 2 m depth.

16. REMOTE SENSING AND GISHORTICULTURE

Remote Sensing and GIS in Agriculture
K.Sivakumar* and P.Ashokkumar**
*Assistant Professor (SS&AC), **Research Scholar , Department of Remote sensing and GIS, Tamil Nadu
Agricultural University, Coimbatore

Remote sensing is an art of sensing an
object without having any physical contact
with it.
GIS is a geographic information system
which is software that helps in capturing,
storing and retrieving the signals of the
object.
Remote sensing and GIS are elixir in the
field of agriculture. These tools are boon to
agriculture as they are applied in the
following areas.







Pest and Disease monitoring
Crop loss/ failure assessment
Soil moisture assessment
Soil fertility mapping
Delineation of problem soils
Land use planning

Pest and Disease Monitoring
The imagery got from various satellites
like Landsat, Cartosat, etc., help in
calculating various indices like NDVI
(Normalised Difference Vegetation Index)

September, 2021

which heip in assessment of the damages caused
by pest and Disease. Hyperspectral Remote
sensing is one more area which also helps in
assessing the damage caused by pests. Eg. Thrips
damage assessment in cotton was calculated by
Ranjitha and Srinivasan (2015).

Crop Loss / Failure Assessment
The crop failure/ loss that occurs due to
floods (or) cyclones like Gaja was also identified
by the application of Remote sensing and GIS.
Moreover these type of damages caused can be
timely monitored and can be used for calculating
the crop loss and providing the farmers with
insurance at appropriate time. e.g. Coconut
damage assessment during Gaja cyclone.
Soil Moisture Assessment
Soil moisture is one of a serious parameter in
the field of agriculture. Soil moisture assessment
can be done with the help of microwave remote
sensing. The satellite Sentinel-1A is an example
for calculating the soil moisture.
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Soil Fertility Mapping
Soil fertility mapping is also called as soil
nutrient mapping. This is done at different
levels.(i.e) either at village level, block level,
district level (or) state level. The fertility
mapping can be done using cadastral level
maps. Fertility maps can be generated for
individual Macronutrients viz., Nitrogen,
Phosphorus and Potassium. , Secondary
nutrients viz., Calcium, Magnesium and
Sulphur and Micronutrients viz., Iron,
Manganese, Zinc, Copper and Molybdenum.
These maps will help in improving the
nutrient status of the soil by giving fertilizer
recommendation to the deficient areas.
Delineation of Problem Soils
Problem soils may be grouped as saline
soils, alkaline soils, acid soils and eroded
soils. These soils are delineated based on the
satellite imageries. The problem soils can be
differentiated by visual image interpretation
techniques. Various softwares like Arc Gis
are available nowadays to identify the

problem soils. The identified areas are cross
checked by carrying out ground truth studies. The
accuaracy of the results are also interpreted by
Kappa Coefficient. If the coefficient is < 0.4 then
it is classified as poor. If it is between 0.4 to 0.7 it
is Moderate. If it is > 0.7 then it is Good.

Land Use Planning
The
supervised
classification
and
unsupervised classification that exist in the field
of GIS help in classifying the land available based
on the Land Capability Classification (LCC) as
Suitable (Class I to Class IV) and Unsuitable.
(Class V to Class VIII) .
Thus Remote sensing and GIS plays a
significant role in the field of agriculture. More
over these tools enhance the farmers productivity
and economy of our nation.
Reference
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Introduction
The side effects of indiscriminate use of
chemical fertilizers in agriculture can be
summarized as disturbances in the soil
reaction, development of nutrient imbalances
in plants, increased susceptibility to pests
and diseases, reduction in legume root
nodulation
and
plant
mycorrhizal
associations, decrease in soil life and
environmental hazards such as water
pollution and soil humus reduction.
The realization of such detrimental
effects of chemical fertilizers when used
continuously in large quantities in the
absence of organic components has triggered
interest regarding the alternatives to supply
the plant nutrients in an integrated manner
giving rise to Integrated Plant Nutrient
System [IPNS] in which, bio-fertilizers play a
major role.
Plant Nutrients
Nitrogen is the key nutrient for plant
growth constituting between 1-5 per cent of
plant dry matter as compared to 0.1-0.5
percent for Phosphorous. Nitrogen is the
major component of protein and the
compound which direct and control the
metabolic activity. The function of the
nitrogen is to make plant green and
succulent making large cells with thinner cell
walls, promoting vegetative growth and
determining the yield. Nitrogen is the major
constituent of protein, amino acids, nucleic
acids and chlorophyll. The atmosphere
contains 4 trillions mt of nitrogen which is
estimated as 78 per cent of it's volume and

75.5 per cent by weight. However, the ironical
behavior of nature is that though the plants live
in the atmosphere of nitrogen, they cannot use it.

Why Use Bio-Fertilizers
The industrial process of nitrogen fixation
(INF) involving production of ammonia is
expensive which involves imports of raw
materials. They are heavily reliant on fossil fuel
utilizing a vast proportion of our energy supplies.
Due to constantly depleting petroleum based
products, feed stock, the cost of chemical
fertilizer is increasing day by day. The energy
requirement of l kg fertilizer is 11.2 kwh for
nitrogen, 1.1 kwh for phosphorous and l kwh for
potash. Other problems associated with chemical
fertilizers is the subsidy burden which has risen
from Rs. 375/- crores in 1981-82 to an estimated
figure of 11000 crores in 1996-97.
Biological Nitrogen Fixation (BNF)
It is the conversion of elemental nitrogen to
organic combinations or to a form which is
readily utilizable in the biological processes by
nitrogen fixing microorganisms like free living
bacteria, associative bacteria, blue green algae
(EGA) and certain micro-organisms in a
symbiotic association with plants. These
organisms are collectively called "Diazotrophos".
Classification of Bio-Fertilizers
Bio-fertilizers may be broadly classified into
three groups like Nitrogenous bio-fertilizers,
Phosphatic bio-fertilizers and organic matter
decomposer.
Common Microorganisms as BioFertilizers

Name of the Bio-fertilizer
A) Nitrogen
1) Rhizobium {Symbiotic}

Contribution
a) Fixes 50-30 kg N/ha
b) Leaves residual nitrogen
c) Increase yield by 10 –30%
d) Maintains soil fertility

2) Azotobacter

a) Supplies 20-40mg N/g of
carbon source
b) Promotion of growth
substances like vitamins, B
Group, IAA & Gibberellic acid
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Beneficiaries
Pulses legumes: Cowpea,
Green gram, Black gram, Pea,
Gram
Oil seeds: Groundnut,
Soyabean
Fodder legumes: Berseem
lucern
Fodder legumes: Subabul,
Shisan, Wheat, Jowar, Bajra,
Maize
Mustard, sunflower, banana,
sugarcane, grapes, papaya,
water melon, tomato, chilly,
lady finger, coconut, spices,
fruit, flower, plantation crops,
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3. Azospirillum

4. Blue Green Algae

5. Azolla

c) 10-15% increase in yield
d) Maintains soil fertility
e) Biological control of plant
disease, suppresses plant
pathogens
a) Fixes 20-40 kg Nitrogen
b) Results in increase mineral and
water uptake.
c) Root development
d) Vegetative growth & crop yield.
a) 20-30 kg N/ha in submerged
rice fields.
b) Production of growth
substances like auxins, IAA,
giberellic acid

forest sp

a) Fixes 40-80 kg N/ha
b) Used as green manure

Rice

Methods of Application
There are four types of methods for
application of bio-fertilizers:
 Seed treatment
 Set treatment
 Seedling treatmen
 Soil treatment
Seed Treatment
Crops of cereals like rice, wheat,
sorghum, maize and oilseeds like groundnut,
sunflower, mustard, safflower, pulses like
cowpea, green gram, black gram, soybean
etc., seed treatment of bio-fertilizer is
recommended. One packet is sufficient to
treat 10-12 kg seed. On this basis the dose of
bio-fertilizer per acre can be worked out,
based on the seed rate.
Method
 Keep the seeds required for sowing
one acre in a heap on a clean
cemented floor or gunny bag.
 Prepare culture suspension by
mixing 1packet bio-fertilizer in
approximately 400 ml water
 Sprinkle the culture suspension on
the heap of the seeds and mix by
hand so that thin coating is
uniformly applied to the seeds.
 Spread the seeds under shade for
sometime for drying and then sow.
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Rice, sugarcane, finger
millet, wheat, sorghum
bajra etc.
Rice

In place of water, rice glue can also be
used for better results.

Set Treatment
This method is recommended generally for
treating the sets of sugarcane, cut pieces of potato
and the base of banana suckers.
Method
 Prepare culture suspension by mixing 1
kg of bio-fertilizer in 40-50 litres of
water.
 The cut pieces of planting material
required for sowing one acre are kept
immersed in the suspension for 30
minutes.
 Bring out the cut pieces and dry them in
shade for some time before planting.
 After planting, the field is irrigated
within 24 hours.
 For set treatment, the ratio of biofertilizer to water is approximately 1:50.
Seedling Treatment
This method is recommended for crops like
paddy, tobacco, tomato, chilly, onion, cabbage,
cauliflower etc.
Method
 Prepare the suspension by mixing l kg
bio-fertilizer culture in 10-15 litres of
water.
 Get the seedlings required for one acre
and make small bundles of seedlings.
39

September, 2021

ISSN No.:2321-7405



Dip the root portion of these
seedlings in this suspension for 1530
minutes
and
transplant
immediately.
 Generally, the ratio of inoculants
and water is 1:10 i.e. 1 kg biofertilizer in 10 litres of water.
 For vegetables like chilly, tomato,
cabbage, cauliflower, 1 packet of biofertilizer is sufficient for 1 ha area.
For Flower and Ornamental Plants:
These bio-fertilizers can also be used for
flowers and ornamental plants like roses,
jasmine, chrysanthemum, marigold, dahlias
etc. Regarding the method of application, it is
generally done by root dip method or by the
cutting method.

For root Dip Method
Dissolve one packet of bio-fertilizer in 2 litres
of water which is sufficient to treat 200-300
plants. Similarly, one packet in 2 litres is
sufficient to treat 200-300 sets under cutting
method.

Soil Application
This method varies crop to crop depending
on its duration. Generally, for a short duration
crops, 10-15 packets are mixed with 40-60 kg of
well decomposed cattle manure or with 40-60 kg
soil for one acre of land. The mixture of biofertilizer and cattle manure/soil sprinkled with
water is then broadcasted into soil at the time of
sowing or at the time of irrigation in standing
crop. For long duration crops 20-30 packets of
bio-fertilizer are mixed with 80-120 kg cattle
manure or soil per acre.

18. AGRICULTURAL ENTOMOLOGY

Whitefly Bemisia tabaci as a Vector of Okra Enation
Leaf Curl Virus Disease (OELCV) in Bhendi
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India is the largest producer of okra
(Abelmoschus esculentus L. Moench) in the
world with more than 66% of the global
production. Okra is an important source of
vitamins, calcium, potassium and other
minerals, which are often lacking in the diet
of the people in developing countries and is a
source of remedial measure to many human
ailments (Pasupathi et al., 2019). The crop is
mostly cultivated in small farm holdings
especially by marginal farmers and caters
their family income. Hence, any negative
impact on okra yield would influence the
livelihood of farm families drastically. The
crop yield is ravaged by many factors and of
which the insect pests and diseases are vital
one.

Okra Enation Leaf Curl Virus and
the sweet potato whitefly - a two
sided sward to an okra plant
Okra production in India is severely
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threatened by whitefly mediated yellow vein
mosaic virus disease (YVMV) and okra enation
leaf curl virus disease (OELCV) which causes
severe losses even up to 90%. In India, the
OELCV incidence on okra was first reported from
Bangalore (Karnataka) during the early 1980s,
but the incidence has reached serious proportions
in recent years both in Northern India and
Southern India as well and causes systemic
infections (Venkataravanappa et al., 2014;
Sanwal et al., 2016; Sayed et al., 2014). The
disease is specifically transmitted by the insect
vector, the sweet potato whitefly, Bemisia tabaci
a plant sucking homopteran bug that desap the
phloem content of the plants and makes them
week. Feeding damage is a direct injury to the
plant by these bugs, while the real concern is
their ability to transmit the plant viruses
especially begomoviruses. Even though the
nymphs and adults of whiteflies suck the sap
from the plant, the transmission of viral diseases
is especially carried by adults only.
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Symptomatology of OELCV disease
The disease initially causes small pinhead enations on the under surface of leaves
followed by a warty and rough texture of
leaves, with later leaves curling upwards.
Affected plants show a twisting of the stem
and lateral branches with leaves becoming
thick and leathery. The curling and enations
are more prevalent on leaves that develop
soon after infection than in later leaves and
plants are severely stunted with the
developing fruitsbeing small, deformed and
unfit for marketing and consumption.

Symptoms exhibited by Okra enation leaf curl virus
infected okra plants in the field

Whitefly and OELCV Management in
Okra
 Advancing the winding up of crop
upon severe incidences; complete
removal of all okra plants at the end
of the season, burrying the crop
residues in deep bits and covering
with soil
 Following crop rotation with
cererals to reduce and break the
disease cycle
 By selecting varieties resistant to
Okra Enation Leaf Curl Virus, the
incidence of the disease can be
minimised.
 For sowing during the summer
season, when the whitefly activity is
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high, the susceptible varieties should be
avoided.
 Application of neem cake @250 kg/ha
before sowing
 Treating the seeds (seed dressing) with
Trichoderma viridae @4g or Bacillius
subtilis @10g/kg of seeds
 Maintaining correct spacing and paired
row system
 Installation of yellow sticky traps
@50/ha
 Removal of okra plants expressing
OELCV and YVMV symptoms
 Removal of weeds like Abutilon indicum
and Hibiscus ficulensus from the field
which are breeding sites for whitefly,
Bemisia tabaci
 Conservation of natural enemies
 Spraying of botanicals like neem seed
kernel extract (NSKE) @5%, 30 and 60
DAS
 Application of chemical insecticide
whenever the pest reaches alarming
stage and insecticidal spray was given
This disease is going to be the future menace
of okra cultivation and needs a strategic breeding
program to evolve resistance against OELCV.
Identification
of
resistant
genotypes,
understanding the interactions between plant
viruses and their insect and utilization of
biotechnological tools for development of okra
varieties preferably with multiple resistance to
OELCV disease.
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environment.

Introduction
Nanotechnology is an interdisciplinary
promising research field, opening a vast
number of opportunities in fields like
medicine, pharmaceuticals, electronics, and
agriculture. The term nanomaterials are
generally used to describe the materials
having a size between 1 and 100 nm. The
small size and enormous surface area of such
characteristics give unique properties for
nanomaterials like optical, physical, and
biological. Recently, a wide range of
nanotechnology applications has been
intensively studied in the agriculture
research sector developing practices at both
academic and industrial levels. In fact,
nanotechnology has the potential to improve
the entire current agricultural and food
industry, by developing new tools for plant
disease treatments, pathogen detection, and
improving the ability of plants to absorb
nutrients. Furthermore, nanotechnology
started to attract more intention in the
agriculture field especially to produce new
nanofertilizers (NFs) for increasing the
efficacy and bioavailability of such new
fertilizers as well as decreasing the loss of
these materials to the surrounding
September, 2021

Nanofertilizers
The term nanofertilizer indicates that the
nanomaterial, which is either a plant nutrient
itself (micro- or macro-nutrients) or the carrier of
a plant nutrient, is termed a nanofertilizer.
Nutrients
encapsulated
or
covered
by
nanomaterials are also called NFs. NFs can be
developed from synthetic substances (i.e.,
modified forms of synthetic fertilizers) or green
synthesized from different parts of plants
through various chemical, mechanical, or
biological methods using nanotechnology.
There are two main approaches for the
synthesis of nanoparticles: (i) the top to down
and (ii) bottom to up approaches. In the top to
down approach, nanoparticles are prepared by
breaking down a bulk into nano-sized particles.
In the bottom to up approach, nanoparticles are
synthesized from atoms, molecules, and smaller
monomers. Green synthesis is a non-toxic and
environmental friendly method because it uses
bio-organisms such as plants, fungi, and bacteria
for the synthesis of nanoparticles, these microorganisms work as both reducing and stabilizing
agents, and no harmful substances or chemicals
are used. On the other hand, a chemical method
that can be a top to down or bottom to up
approach uses metal precursors, reducing agents
and toxic chemicals for the stability of
nanomaterials that lead to harmful effects on
humans and the environment when disposed.
NFs are used to increase soil fertility, the
bioavailability of plant nutrients and product
quality. Based on the nutrient requirements of
plants, NFs are usually categorized into macro
NFs, micro NFs, and nanoparticulate fertilizers.
NFs have large surface areas and a characteristic
slow and steady release of nutrients, both of
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which make them highly suitable for use in
modern agriculture



Important Characteristics of
Nanofertilizers (NFs)



Advantages of nano fertilizers over
traditional fertilizers
Nano fertilizers are advantageous over
conventional fertilizers as they increase soil
fertility yield and quality parameters of the
crop, they are nontoxic and less harmful to
environment and humans, they minimize
cost and maximize profit.
 Nano particles increase nutrients
use efficiency and minimizing the
costs of environment protection.
Improvement in the nutritional
content of crops and the quality of



the taste. Optimum use of iron and
increase protein content in the grain of
the wheat. Enhance plants growth by
resisting
diseases
and
improving
stability of the plants by anti-bending
and deeper rooting of crops also
suggested that balanced fertilization to
the crop plant may be achieved through
nanotechnology.
Several researches reported that nano
fertilizers significantly influenced the
seed germination and seedling growth
which revealed the effect of nano
fertilizers on seed and seed vigor. Nano
fertilizers can easily penetrate into the
seed and increase availability of nutrient
to the growing seedling which result
healthy and more shoot length and root
length but if concentration is more than
the optimum it may show inhibitory
effects on the germination and seedling
growth of the plant.
Several researches reported that Nano
ZnO recorded higher peanut seeds
germination percent and root growth
compare to bulk zinc sulphate. Similarly
positive effective of nano-scale SiO2 and
TiO2 on germination was reported in
soya bean. Nano fertilizers increases the
availability of nutrient to the growing
plant
which
increase
chlorophyll
formation, photosynthesis rate, dry
matter production and result improve
overall growth of the plant.
Some of the reports indicated that NanoTiO2 treated seed produced plant
recorded more dry weight, higher
photosynthetic
rate,
chlorophyll-a
formation compared to the control which
indicates
that
nano
fertilizers
significantly improve seed germination
and overall growth of the plant.

20. FOOD PROCESSING
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Quality inspection of food and
agricultural produce are difficult and labor
intensive. Simultaneously, with increased
expectations for food products of high quality
and safety standards, the need for accurate,
fast and objective quality determination of
these characteristics in food products
continues to grow. However, these
operations generally in India are manual
which is costly as well as unreliable because
human decision in identifying quality factors
such as appearance, flavor, nutrient, texture,
etc., Machine vision provides one alternative
for an automated, non-destructive and costeffective technique to accomplish these
requirements.
Castro et al. (2017) developed a method
to optimize the bread-making processes
based on the acceptability of its crust color.
For this effect, bread was experimentally
produced using a Box-Behnken experimental
design with three factors (sugar-flour
relation, Baking temperature and Baking
time) and three answer variables (L*, a*, b*
¼ parameters of CIELab color space);
determination of color, by means of the
acquisition, pre-processing, and analysis of
images of bread samples. The results showed
that by using the proposed method, it is
possible to correlate the parameters of
CIELab color space and the acceptance of the
final consumer aiming to optimize bread
making processes, it means getting bread
with crust color of maximum acceptability.
Qiaohua et al. (2017) investigated the
size detecting and online grading of Red
Globe grapes using images of entire cases,
rather than individual grapes. The process of
grape grading includes four steps: stem
removal from the RGB and NIR images
collected by the 2-CCD camera; edge
extraction by multiple methods of edge
detection,
image
binarization
and
morphological processing. Grading is based
on the 15 per cent downgrade principle
means, if the case contains more than 15 per
cent of multiple grades, then the case is reevaluated. Thirty-eight cases of Red Globe
grapes were graded using these methods and
35 cases were correctly graded with an
accuracy rate reaching 92.1 per cent.
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Bijay et al. (2016) developed the proof-ofconcept for a two-camera machine vision (MV) to
classify the laboratory sprouted wheat kernels
into sound, sprout-damaged, or severely sproutdamaged classes. At least 95 per cent of the
touched kernels were separated in the digital
images by implementing the custom marker
controlled watershed segmentation algorithm.
The measured value with the trained neural
network classified the test wheat kernels into
three classes with an accuracy of 72.8 per cent.
Qualitative grading of milled rice grains was
carried out by Zareiforoush et al. (2016) using a
machine vision system combined with some
metaheuristic classification approaches. Images
of four different classes of milled rice including
Low-processed sound grains (LPS), Lowprocessed broken grains (LPB), High-processed
sound grains (HPS), and High-processed broken
grains (HPB), representing quality grades of the
product, were acquired using a computer vision
system. Results of validation process indicated
that artificial neural network with 12-5*4
topology had the highest classification accuracy
(98.72 %).
Jaspreet and Vijay (2014) studied on the
image of the pulses sample analyzed by image
processing technique to find the quality of pulses
grains. Different samples pulse grains were
collected for analysis. The author opined that the
Image-based grain grading system helps in
determining the purity of pulses samples. This
image based grading technique is fast and
accurate method for finding the percentage
purity. Moreover this technique is free from bias
so it makes the results more accurate.
From the above studies, it is evident that the
Machine vision systems provide rapid, economic,
hygienic, consistent and objective assessment of
the food products being inspected. However,
there are some difficulties still exist in the
adaptation of machine vision system, evident
from the relatively slow commercial uptake of
machine vision technology in all sectors. Finally,
Machine vision is a powerful tool of automation
that includes both image processing and image
analysis tools.
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The unregulated and indiscriminate
applications of hazardous chemicals in
agriculture have raised serious concerns
about the entire environment in general and
the health of humans, birds and animals in
particular. Despite ban on application of
some of the chemicals environmentally
persistent and least biodegradable pesticides
in many countries, their use is ever on rise.
Chemicals are applied in huge quantity
polluting soil, air, water and food because of
which residues of harmful chemicals have
been found even in the breast milk. The
world is facing number of problems which
threaten the healthy existence of human on
the earth for longer time. Also there is need
to shift from fossil fuel to renewable sources.
Hence, as India is a leading exporting
country of cashew nuts, cashew nut shell
liquid would be great alternative source as
biopesticide and biofertilizer. Cashew nut
shell liquid (CNSL) is a byproduct from
cashew nut production which is a dark brown
viscous
liquid
present
inside
a
soft honeycomb structure of the cashew
nutshell. The shell of the nut is
approximately 1/8 inch thick. Cashew nut
shell liquid is the pericarp fluid of the cashew
nut.

VOLUME NO. 17, ISSUE NO.12

Extraction of CNSL
Several methods are available in the
literature for the extraction of CNSL. Oil
extraction efficiency varies with the method
adopted. Raw CNS has been reported to contain
over 20% oil. The oil bath process leaves about
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10% of the oil as a by-product in the spent
shell. However, using an expeller extraction
process, further quantities of oil may be
recovered from the spent CNS. The
extraction processes can be classified into
two basic types: those that involve heating
and those that are done in cold or room
temperature. The heating process (roasting)
can be achieved by open recipients or drums.
In a thermomechanic (hot oil) process, the
cashews can be heated by the actual CNSL. In
the cold process, the CNSL can be obtained
by extrusion in solvents or by pressing. The
cashew‟s liquid so obtained is denoted as
natural CNSL and that extracted by the hot
method is called technical CNSL.

An alternate renewable
petrochemical feedstock
As a substituted phenol which can take
part in a variety of reactions, naturally
occurring cashew nut shell liquid (CNSL), a
renewable product, offers advantages over
synthetics. Its innumerable application stems
from the phenolic nature of its constituents,
with enshrined features for transformation
into high value specialty chemicals. The
industrial applications of CNSL-based
products are numerous and include
fungicide, pesticide, insecticide, brake
linings, paints and primers, foundry
chemicals, lacquers, cements, specialty
coatings and resin. The application of CNSL
component in bacteriostatic antibiotics is
recently gaining attention. Their effect on
plant growth, acid activity, wood preservative
and pressure treatment activity are being
explored.
Cashew Nut Shell Liquid (CNSL) was
used as an alternative fuel for diesel engine.
The viscosity of CNSL is 30 - 35 times higher
than diesel; hence different blends of CNSL
would have different properties and
application. CNSL as a bioadditive in engines
increases the durability of the equipment.
Hence, the application of CNSL as a
bioadditive will reduce the dependency on
petroleum products besides preserving the
environment by lowering pollutant residues
from fuel combustion products.
CNSL as biopesticide
Indiscriminate and repeated use has
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created problems like pesticide residues, pest
resurgence, pesticide resistance, secondary pest
outbreak and also deleterious effect on non target
or beneficial organism. Alternatively plant
products such as coconut oils, plant extracts and
botanicals have proved their effectiveness in
controlling the pulse beetle (Albandari, 2015).
Cashew Nut Shell Liquid (CNSL) shows
oviposition deterrence effect on bruchids and low
adult emergence in cowpea seed as the CNSL is
bitter, caustic and fumigatory with smokes that
irritate and gives off choking fumes (Raja et al.,
2015). The seed treatment with CNSL @ 3 mL kg-1
significantly has higher germination percentage and
vigour for about 12 months storage. Similar results of
viability and vigour maintenance by seed treatment
with plant oils and insect control were proved in
legumes and pulses by several workers (Raja et al.,
2015; Wahedi et al., 2015). The seed treatment with
resinous CNSL acted as a coating material on the
surface of the seed which might prevent moisture
entry into seed. This might lead to reduction in the
ageing process of the seed. The fungicidal property of
the CNSL (Mandal, 1997) might also be the reason for
the maintenance of viability and vigour. Mandal
(1997) reported that the cardol content of CNSL
has pronounced insecticidal properties as well as
providing excellent preservative effect on
timbers, books and stationery especially to
prevent the attack of insects.

CNSL as biofertilizer
The de-oiled CNSL cake soon after the
process of oil extraction should be kept back at
room temperature for 90 days before using as a
biofertilizer. The CNSL oil cake would be able to
partly replace the usage of chemical fertilizer. The
usage of CNSL oil cake as fertilizer could,
therefore alleviate the problem of high price of
chemical fertilizer. As like other oil cakes, CNSL
also supplies nutrients to soil, conserves soil
moisture, moderates soil pH, improves bulk
density, increase carbon dioxide level in plant
canopy, alleviates the toxicity of A3+, improves
aeration and activity of beneficial soil microbes,
increase cation exchange capacity and retards
nitrification for longer time.
Conclusion
As the fossil fuel is goes on declining, the
world is looking for an alternate energy source
which should be cheap and renewable. The prices
of petroleum products and synthetic fertilizers
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are always on growing trend. Hence, the
underutilized CNSL would be an appropriate
alternate
source
for
agriculture
as
biofertilizer and biopesticide which on partial
replacement/blending
with
synthetic
fertilizers/pesticides would always yields
better and leads to enhance the country‟s
green economy.
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22. HORTICULTURE

Microalgae: As Super Food Ingredient in Nutrition
Hamsa, R
Department of Postharvest Technology, College of Horticulture Bengaluru

Algae are a diverse group of aquatic
organisms that have the ability to conduct
photosynthesis which are estimated to be
appeared on Earth about 3.5 billion years ago
and are regarded as the first life form. These
are said to contain enormous biological
resource which find applications in various
fields including nutraceuticals and functional
foods.
They are cultivated as a source of highly
valuable molecules such as polyunsaturated
fatty
acids,
pigments,
antioxidants,
pharmaceuticals and other biologically active
compounds. The application of microalgal
biomass and/or metabolites is an interesting
and innovative approach for the development
of healthier food products
With the increase in the human
population the demand for nutritive food and
health products increased significantly. This
demand can be meet by microalgae which
may considered as super food ingredient in
nutrition because of its high nutrient
components. They are considered a very
interesting source for the development of
new food products and can be used to
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enhance the nutritional value of conventional
foods.
Adding microalgae to food products would be
a great strategy to enrich our diet in many
nutrients, health-beneficial components and
positively affect humans and animal health due to
their original chemical composition, namely high
protein content, with balanced amino acids
pattern, carotenoids, fatty acids, vitamins,
polysaccharides, sterols, phycobilins and other
biologically active compounds, more efficiently
than traditional crops.
Their wide diversity, fast growth, and diverse
uses make them easily accepted for commercial
culture. The widely used microalgae are the green
algae
(Chlorophycea)
Chlorella
vulgaris,
Haematococcus pluvialis, Dunaliella salina and
the Cyanobacteria Spirulina maxima which are
already widely commercialized and used, mainly
as nutritional supplements for humans and as
animal feed additives.

Widely used Microalgae
Chlorella is considered as a important
source of various nutrients e.g. carotenoids,
vitamins, minerals being used in the food product
market as well as for animal feed and
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aquaculture. It contains beta1,3-glucan,
which is an active immunostimulator, a freeradical scavenger and a reducer of blood
lipids. It is also found important health
promoting substance in disorders such as
gastric
ulcers,
wounds,
constipation,
anaemia, hypertension, diabetes infant
malnutrition, neurosis and also has a
preventive action against atherosclerosis and
hypercholesterolemia by glycolipids and
phospholipids, and antitumor actions by
glycoprotein, peptides and nucleotides.
Haematococcus pluvialis which can
accumulate the highest level of astaxanthin
in nature (1.5-3.0% dry weight). This
carotenoid pigment is a potent radical
scavenger and singlet oxygen quencher.
Dunaliella salina is an halotolerant
microalga, naturally occurring in salted
lakes, that is able to accumulate very large
amounts of β-carotene, was estimated to
contain up to 14% of this carotenoid in their
dry weight.
Arthrosphira
(Spirulina) grows
profusely in certain alkaline lakes in Mexico.
It is broadly used in food and feed
supplements, due of its high protein content
and its excellent nutritive value, such as high
γ and also is a main source of natural
phycocyanin, used as a natural food and
cosmetic colouring (blue colour extract) and
as biochemical tracer in immunoassays.
Isochrysis
galbana
and
Diacronema vlkianum (Haptophyceae)
produce long chain polyunsaturated fatty
acids (LC-PUFA), mainly eicosapentaenoic
acid
(EPA,
20:5ω3)
and
also
docosahexaenoic acid (DHA, 22:6ω3), that
are accumulated as oil droplets in prominent
lipid bodies in the cell. These are also
potentially promising for the food industry as
a valuable source of LC-PUFA‟s, in
alternative to fish oils, supplying also sterols,
tocopherols, colouring pigments and other
nutraceuticals.

Microalgae as a source of beneficiary
components
One of the important characteristic of
algae is their pigment. Chlorophyll is the
primary pigment in algae and can be used in
pharmaceuticals
and
food
product
development. It has anti-inflammatory,
September, 2021

wound healing and Ca oxalate controlling
properties. In combination with this, algae also
contain phycobiliproteins and a wide variety of
carotenoids which protect them from harmful
sunrays. The main carotenoids produced by
microalgae are b-carotene and astaxanthin. βcarotene can be used as a pigment in cheese,
butter on margarine etc. Astaxanthin, natural
pigment having high antioxidant property than
vitamin C, vitamin E and other antioxidants.
Phycobiliproteins which are present in algae are
used as natural colorants in food products and
also they have antioxidant, anti-inflamatory and
hepatoprotective property.
Microalgae are the rich source of
polyunsaturated fatty acids which cannot be
synthesized by humans or animals such as
omega-3 series, i.e. eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA), which can be
used in food and feed industry. These help in
production of prostaglandins, thromboxanes, etc.
which are are important for the reduction of
cholesterol and triglycerides in the blood as well
as the prevention of cardiovascular diseases,
atherosclerosis, skin diseases and arthritis.
Microalgae are the rich source of protein
because of which they are considered as
nonconventional source of protein. Apart from
this, they are also the good source of essential
amino acids which cannot be synthesized in
human or animal bodies. Becker (2007) states
that the content of amino acids (lysine,
methionine, tryptophan, threonine, valine,
histidine and isoleucine) in some microalgae is
comparable with that of egg or soybean
Microalgae also an important vitamins
source which includes tocopherols, ascorbic acid,
B1, B2, B6, B12, nicotinic acid, biotin and so on as
well as macrominerals (Na, K, Ca and Mg) and
microminerals (Fe, Zn, Mn and Cu).

Conclusion
Due to the increasing awareness in people
regarding their health, the demand for natural
nutritious food is increasing significantly. The
right food with a healthy lifestyle can have
important benefits in future life. Microalgae a
photosynthetic organism acts as a promising
source for various food products and applications
due to its rich nutritional value. A healthy diet
with microalgae as a ingredient makes food a
superfood with important benefits for all age
groups.
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Introduction
In planta transformation
Transgenic plants are produced by
transformation and stable integration of
foreign gene into the plant genome. The
conventional plant transformation methods
are biological transfer method through
Agrobacterium and physical or chemical
gene transfer methods like gene gun are used
to produce plants of desired traits. These
methods have been successfully used to
transform agronomically important genes to
many crop plants whose tissue culture
system has already been established. But, the
disadvantages of tissue culture based
transformation methods are time consuming
and leads soma clonal variation that affect
both qualitative and quantitative characters
of plants. The direct transformation method
without any tissue culture steps is termed as
„„in-planta‟‟ transformation. The production
a large number of uniform plants in short
time, less labor efforts and minimal reagents
requirements are some of main advantages of
in-planta transformation system.
The in planta method of transformation
is a new and efficient method of
Agrobacterium-mediated
transformation
that skips the need for the tissue culturebased regeneration of transgenics. In this
method, Agrobacterium with the required
transgene is allowed to infect the
meristematic tissue of the plant directly,
eliminating the intervening tissue culture
steps. This is a cost-effective, fast, and very
efficient method compared to tissue culturebased transformation and can open new
gates for recalcitrant species. The first
VOLUME NO. 17, ISSUE NO.12

successful in planta transformation was reported
in Arabidopsis thaliana, with improved
transformation when the plant was inoculated at
the flowering stage called the floral dip method.
In planta refers to the direct transformation
of the plant without involving any tissue culture
step. In planta transformation is more efficient
while also being less cumbersome and timeconsuming than the callus regeneration method.
This can be useful for those plants, which lack
tissue culture and regeneration systems. The last
decade was known for the development of in
planta transformation methods.

In-planta transformation methods
1. Floral dip mediated transformation
2. Vacuum infiltration mediated transformation
3. Pollen tube mediated transformation
4. Apical
meristem
injury
mediated
transformation
5. Fruit injection mediated transformation
6.
Sonicati on mediated transformation

Comparative methodology of callus-based
and in planta-based transformation methods
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suggesting the approximate investment of

days in these methods.

meristem of these plants.

Importance of in planta transformation in crop improvement
The superiority of the in planta method
over the tissue culture-based transformation
method to generate a large number of
transgenics using less time, money, and
effort makes it a more acceptable method of
transformation nowadays, especially for the
advancement of recalcitrant crops. For the
past decade, the in planta transformation
method has been used to generate transgenic
plants to overcome various biotic and abiotic
stresses in economically important monocots
as well as dicots. Tolerance to various abiotic
stresses such as herbicide, salinity, oxidative
stress, and drought in important crops such
as rice, chickpea, groundnut, and chili has
been successfully reported through the
transformation of abiotic stress tolerance
genes in these plants through the in planta
transformation of the embryo or the apical
September, 2021

Conclusion
Several methods of genetic transformation in
plants have been developed for their
advancement, including physical, chemical, and
biological methods. Although the biological
method
through
Agrobacterium-mediated
transformation has been primarily used for the
last few decades, it has its limitations for
recalcitrant species. The advantages of the in
planta transformation method are that it is a
more efficient and easy method; it can generate
large numbers of uniform transgenics in less
time; it can accumulate more soluble proteins; it
has a high transformation efficiency; it requires
less labor; and it is more cost effective. Therefore,
it has been successfully used in several
recalcitrant plants, including legume crops such
as the chickpea and pigeonpea. The method gives
new hope to improve the major economically
important crops and tree species. Further
improvement in the optimization of this method
50
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for more beneficial effects in many crops is
needed.

References
Ali, A., Bang, S. W., Chung, S. M., &
Staub, J. E. (2015). Plant transformation via
pollen tube-mediated gene transfer. Plant
Molecular Biology Reporter, 33(3): 742-747.
Bechtold, N., & Bouchez, D. (1995). In
planta
Agrobacterium-mediated
transformation of adult Arabidopsis thaliana
plants by vacuum infiltration Gene transfer
to plants (pp. 19-23): Springer.
Jan, S., Shinwari, Z. K., Shah, S. H.,

Shahzad, A., Zia, M. A., & Ahmad, N. (2016). Inplanta
transformation:
recent
advances.
Romanian Biotechnol. Lett, 21(1), 11085-11091.
Kesiraju, K., & Sreevathsa, R. Apical
Meristem-Targeted In Planta Transformation
Strategy: an Overview on its Utility in Crop
Improvement.
Niazian, M., Noori, S. S., Galuszka, P., &
Mortazavian, S. M. M. (2017). Tissue culturebased Agrobacterium-mediated and in planta
transformation methods. Soil and Water
Research, 53(4), 133-143.

24. POST HARVEST TECHNOLOGY

By-product Valorization of Citrus Fruits
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Introduction
A citrus fruits such as orange, mandarin,
lime, lemon, grapefruit belongs to the family
of Rutaceae and enjoy the privilege of most
traded fruit over the world. Among the major
fruits grown in India (Banana 33%, Mango
21%, Papaya 6%, Guava 4%, Grape 3% and
Apple 3%) (Prasad Chavan et al, 2018).
Citrus fruits contribute 14% of fruit crops
making India to stands at sixth highest citrus
producer worldwide. Citrus fruits are popular
for its characteristics flavour, taste, aroma,
higher content of Vitamin C, phenolics and
other nutritional benefits (Jandric et al,
2017). Citrus fruits contain range of highly
beneficial bioactive compounds, such as
polyphenols, carotenoids and vitamins that
show
antimicrobial
and
antioxidant
properties and help in building the body‟s
immune system (Neelima et al, 2019).
There are many varieties of citrus fruits
in the region of Asia that have distinct
flavour characteristics and are only
consumed locally. The flavour of many
underutilized citrus fruits is very refreshing
and pleasant with good amount of rich
polyphenol compounds such as flavonoids.
These compounds act as functional
ingredients in promotion of health and
prevention of degenerative diseases. The
underutilized and commercial fruits like
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pomelo, grape fruits, mandarine, sweet orange,
lemon, lime etc. are having large production in
many states but there is great scope for
processing and value addition of underutized
citrus species into various products. It has
significant importance in enhancing the income
of farmers.

By-product valorization
Citrus by-products are the processing wastes
generated after citrus juice extraction and
constitute about 50% of fresh weight. It consists
of peels (albedo and flavedo), which are almost
one fourth of the whole fruit mass, seeds and fruit
pulp, remaining after juice and essential oil
extraction. However, in the process of producing
orange juice, large amount of by-products are
generated that cause serious environmental
problems. By-products valorization of citrus
processing industry is needed for the sustainable
socio-economic development and maintains
environmental stability.
The utilization of by-products of citrus fruit
processing as a source of functional compounds
and their application in foods is a promising field.
Now a day, the innovative sector of functional
foods is growing fast and becoming more
important. The presence of functional dietary
fibers and antioxidants in the citrus by-products
allow their application in food processing to
obtain healthy food products.
Process of juice extraction breaks the oil
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sacks and release volatile oil present in the
flavido portion. These essential oils are made
up of compounds like D-limonene, αterpinolene,
α-pinene,
citronellol,
βcitronellol etc. These oils has wider
applications in food and pharmaceutical
industry as flavouring agent in beverages and
other food additives and also been used for
preparation of cosmetics perfumes, soaps
and other cosmetic products (Prasad Chavan
et al, 2018).
Incorporating fibre in to frequently
consumed
foods
(meat,
dairy
and
confectionary products) would help to
overcome the current health problems and
life style diseases, which are associated with
fibre deficit. Citrus wastes, especially peels,
are food source of fibre and the principal
component in peel is Albedo. It is a white,
spongy, cellulosic tissue right beneath the
peel rich in fibres of better quality than other
sources of dietary fibres. Fibre in food
processing
have
shown
substantial
improvement in cooking yield, reducing
formulation cost and enhancing texture in
food products (Neelima et al, 2018). Apart
from complex polysaccharides content in
citrus by-products, they also contain large
amount of coloring material. Hence, these
are potential source of natural clouding
agents largely utilized by the soft drinks
industries. Citrus peel is the rich source of
pectin which is soluble fibre and used in food
industry as gelling agent particularly jam and
jelly, in medicines, sweets and as stabilizer in
fruit juices. Citrus by-products can be dried
and used as raw material for pelletized
animal feed. The current industrial practices
follow simple steps in which the citrus
processing by-products are first pressed to
remove free liquid and make press cakes. The
latter are dried for sale as cattle feed to avoid
waste disposal costs. Dried citrus pulps are
added as supplements to the cereal diet to
the lactating dairy cows. The feeds are highly
digestible and energetic compared to cereals.

many studies have been carried out to valorize
citrus by-products in an effect to reduce
environmental impact, meet a sustainable
utilization and convert the by-products with wide
range of applications. In this article, we have
highlighted various alternatives for the
valorization of by-products obtained after citrus
processing. However, current efforts are faced
with many challenges that may be better
addressed by pursuing innovative approaches
and in-depth scientific investigation.
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Future Scope
The Citrus processing industry offers a
great opportunity to recover and produce
valuable products from the large amount of
by-products it generates. In this context,
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Introduction:
People live on Earth and learn to cope
with its terrain. Civil engineers design and
construct buildings on it; geologists try to
study
its
underlying
construction;
geomorphologists are interested in its shape
and the processes by which the landscape
was formed; and topographic scientists are
concerned with measuring and describing its
surface and presenting it in different ways,
for example, using maps, orthoimages,
perspective views, etc. Despite these
differences in emphasis and interest, these
specialists have a common interest, that is,
they wish the surface of the terrain to be
represented conveniently and with a certain
accuracy.
Representation of Terrain Surfaces:
People have tried every means to
represent phenomena on the terrain that
they have been familiar with since ancient
times, and painting may be the oldest
representation. A painting offers some
general information (e.g., shape and color)
about the terrain which it depicts; however,
the metric quality (or accuracy) is extremely
low and, thus, it cannot be used for
engineering purposes.
Another ancient but effective terrain
representation is maps, which are still widely
used today. Maps have played as important a
role in the development of society as
language. Indeed, maps have been used to
represent the environments during the
history of civilization.
In ancient times, semi-symbolic and
semi-pictorial descriptions were used to
depict the actual three dimensional (3-D)
terrain surface. Again, the metric quality (or
accuracy) was very low. Modern maps
employ a well-designed symbol system and a
well-established mathematical basis for
representation so that they possess three
VOLUME NO. 17, ISSUE NO.12

major characteristics:


Measurability
warranted
by
the
mathematical rules
 Overview provided by generalization
 Intuition by symbolization.
A contoured topographic map is perhaps the
most familiar way of representing terrain. On a
topographic map, all features present on the
terrain are projected orthogonally onto a 2-D
horizontal datum. Detail is then reduced in scale
and represented by lines and symbols. Terrain
height and morphological information are
represented by contour lines. The use of such
maps can be traced back to the 18th century. It is
believed by many that the contour map is one of
the most important inventions in the history of
mapping due to its convenience and intuition to
perceive.
Essentially, a map is a scientific
generalization and abstraction of features on the
terrain. Typically, and perhaps most importantly,
topographic
maps
make
use
of
2-D
representation for 3-D reality. There is always a
gulf between the 2-D representation and the 3-D
reality. Because of this gulf, cartographers have
been devoting themselves to the 3-D
representation of terrain topography for years.
Scenography,
hachuring,
shading
and
hypermetric tints (colour layers) have been
traditionally used on topographic maps; however,
only shading is still widely in use because it can
be easily generated by computers.
Compared to various line drawings, images
have some advantages: for instance, they are
more detailed and easier to understand.
Therefore, as soon as photography was invented,
it was used extensively to record the colourful
world we live in.
Aerial photographs, have been used for
terrain representation. However, in an aerial
photograph, one dimension of the 3-D surface,
the height, is essentially absent, so that a single
aerial photograph cannot be used to derive
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information about the true heights of ground
points. The rectified aerial images can be
used as a plan in some sense. However, 3-D
surfaces can be reconstructed by using a pair
of aerial photographs with a certain
percentage of overlap (i.e., 60% normally).
This technique is called photogrammetry.

Representation of Digital Terrain
Surfaces:
Since the middle of the 20th century,
various
digital
terrain
representation
techniques have been developed with the
development of computing technology,
modern
mathematics,
and
computer
graphics. Nowadays, the use of the computer
has become a significant landmark in the
information era. Indeed, computers have
become an important means for the
representation of digital terrain surface.

DTM has found wide application in all
geosciences and engineering, such as
1. Planning and design of civil, road, and
mine engineering
2. 3-D animation for military purposes,
landscape design, and urban planning
3. Analysis of catchments and hydraulic
simulation
4. Analysis of visibility between objects on
the terrain surface
5. Terrain
analysis
and
volume
computation
6. Geomorphological and soil erosion
analysis
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Digital terrain surfaces can be represented
mathematically and graphically. Fourier series
and polynomials are common mathematic
representations. Regular grid, irregular grid,
contouring and the sectional diagram are
common graphic representations.

Digital Terrain Modeling:
The process for the construction of a DTM
surface is called digital terrain modeling. It is also
a process of mathematical modeling. In such a
process, points are sampled from the terrain to be
modeled with a certain observation accuracy,
density, and distribution; the terrain surface is
then represented by the set of sample points. If
attributes on locations on the digital surface
other than the sample points need to be obtained,
interpolation is then applied by forming a DTM
surface from the sampled data points.Other
attributes could be the height value, slope and
aspect, and so on.

7.
8.

Remote sensing image interpretation and
processing
Various types of geographical analysis
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India has largest livestock numbers in
the world. Livestock are the integral part of
Indian agriculture and play an important role
by augmenting farm income particularly in
drought prone areas. The contribution of
livestock and livestock based products to
national economy is continuously increasing,
showing sufficient scope for livestock
husbandry. However, availability of forage
resources is one of the limitations for
enhancing livestock productivity. According
to 19th Livestock census, Government of
India, 2012, the total livestock population in
India is estimated at 500.2 million (includes
bovines, sheep and goat alone). In India, an
alarming gap between demand and supply of
fodder has been reported. Therefore, the gap
between demand and supply needs to be
bridged by maximizing forage production in
space and time. In this context, silvipastures
provide a great opportunity for sustainable
supply of fodder resources for livestock
production.

Concepts of Silvipasture
Agroforestry is primarily aimed at
fulfilling the basic needs of food, fuel, fodder
and timber besides helping the farmers in
increasing the farm productivity, profitability
and
sustainability
of
production.
Silvipasture is the oldest agroforestry system
which
includes
the
practice
of
integrating forestry with
forage
and
grazing of domesticated
animals
in
a
mutually beneficial way. Silvipastoral
systems are defined as growing of ideal
combination of grasses, legumes and trees
for producing highly nutritious top fodder
and forage, fuel wood, timber and optimizing
land productivity, conserving plants, soil and
nutrients etc. on sustainable basis on the
same unit of land.
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Importance of Silvipastoral System
The importance of silvipastoral system lies in
the facts that it enhances the production and
productivity of land, improves soil fertility, soil
and water management, conserving biodiversity
and carbon sequestration.
1. Enhancing
production
and
productivity:
Silvipastoral
system
enhances the overall biomass productivity
and profitability of the degraded lands.
During initial years, there is no adverse effect
of tree canopy on the productivity of pasture
crops grown as intercrops but in later years,
the yield reduction is compensated by the
forage yield and other benefits from the tree
component and thus the overall yield is
higher than the yields obtained from pasture
or tree crops alone.
2. Soil fertility improvement: Maintenance
and enhancement of soil fertility is vital for
an environmental sustainability. One of the
tree-mediated benefits in the tropics is that
trees and other vegetation improve the below
ground productivity of the soil. The expected
soil improvement in agro forestry systems
are to increase nitrogen (N) input by N2fixing trees (NFTs); enhanced availability of
nutrients resulting from production and
decomposition of tree biomass; and greater
uptake and utilization of nutrients from
deeper layers of soils by deep-rooted trees.
The presences of deep-rooted trees in the
system contribute to improved soil physical
conditions and higher soil microbiological
activities under agroforestry. The leaf fall
contribute to the addition of organic matter
as well as nutrients to soil. During the life of
a tree crop, large quantities of nutrients are
returned to the soil by the ground litter,
harvest residues, stem flow and through litter
fall.
3. Soil and Water Improvement: The rains
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4.

5.

in India are erratic and often come in a
few high intensity storms which result in
high runoff. This is mainly due to intense
biotic pressure as well as the poor
vegetation cover of the land. It has been
estimated that annually about 6600
million t top soil and 5.4 to 8.4 million t
plant nutrients are washed away to the
ocean (Dhruvanarayana and Rambabu,
1983).
Under
such
situations,
multistorey system of vegetation could
be of great help in restoring and
sustaining health of soils. Silvipastoral
practices not only improve soil fertility
but also help in soil and water
conservation.
Conserving
Biodiversity:
Agroforestry plays major role in
conserving biodiversity, where the
intensification of agroforestry systems
reduce exploitation of nearby or even
distant protected areas. The expansion of
agroforestry systems into farmlands or
degraded lands increases biodiversity in
working landscapes. Agroforestry also
leads to a more diversified and
sustainable rural production system than
many treeless farming alternatives and
provides increased social, economic and
environmental benefits for land users at
all levels. Soil fauna and microbes affect
soil function, are used as indicators of
nutrient status of soil. Growth of soil
microbes grown on substrates of high
carbon and low nitrogen results in the
immobilization of soil nitrogen in the
rapidly growing microbial biomass.
Many studies have demonstrated the
importance of soil fauna in nutrient
cycling. Thus below ground faunal
resources help improve soil fertility by
their facilitative effects on litter
reduction, decomposition and nutrient
release
to
enhance
silvipasture
productivity.
Carbon Sequestration: Agroforestry
systems have been recognized as a
greenhouse-gas
mitigation
strategy
under Clean Development Mechanism of
the Kyoto Protocol. The carbon in the
biomass is generally much higher in the
agroforestry systems, than the equivalent
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land use without trees. Carbon management
through afforestation and reforestation in
degraded natural forests is a useful option,
where the assessment studies showed that
agroforestry
systems
are
promising
management practices to increase above
ground and soil carbon stocks to mitigate
greenhouse gas emissions.
Economic benefits: Integrating trees,
forage and livestock creates a land
management system to produce marketable
products while maintaining long-term
productivity. Economic risk is reduced
because the system produces multiple
products, most of which have an established
market. Well-managed forage production
provides improved nutrition for livestock
growth and production. Potential products of
the tree component include: saw timber,
veneer logs, pulpwood, firewood, pine straw,
posts and poles, harvested nuts, fruit,
ornamental flowers and greenery, maple
syrup, mushrooms, organic mulches, and
other secondary products.
Woodland and forage: Grazing can
control grass competition for moisture,
nutrients, and sunlight, thereby enhancing
tree growth. Well managed grazing provides
economical control of weeds and brush
without herbicides, maintains fire breaks,
and reduces habitat for gnawing rodents.
Fertilizer applied for forage is also used by
trees. In addition, livestock manure recycles
nutrients to trees and forage.
Livestock: Some forage species tend to be
lower in fiber and more digestible when
grown in a tree-protected environment. Trees
that provide shade or wind protection can
have a climate-stabilizing effect to reduce
heat stress and wind chill of livestock.
Protection from trees can cut the direct cold
effect by 50% or more and reduce wind
velocity by as much as 70 percentage.
Livestock require less feed energy, so their
performance is improved and mortality is
reduced.
Environmental
and
Aesthetic:
Silvopastures can increase wildlife diversity,
and improve water quality. The forage
protects the soil from water and wind
erosion, while adding organic matter to
improve soil properties. Silvopastures
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provide an attractive landscape with an
aesthetically pleasing “park-like” setting.
In contrast to concentrated livestock
operations, silvopastoral systems are less
likely to raise environmental concerns
related to water quality, odors, dust,
noise, disease problems, and animal
treatment.

Melia based Silvopastoral system

27. PLANT PATHOLOGY

Major Foliar Diseases in Groundnut and Their
Management
B. D. S. Nathawat
Assistant Professor, Agricultural Research Station, Bikaner, Swami Keshwanand Rajasthan Agricultural
University, Bikaner

Nearly 90 percent of the groundnut
grown in the country is kharif sown from
May - June to September – October. India
has the distinction of being the largest
producer of groundnut in the world. But
average yield is very low i.e., 7.5 qt/ha.
Groundnut crop is prone attack by numerous
diseases to a much larger extent than any
other crops. One of the most important
factors contributing to low yield is disease
attack. More than 55 pathogens including
viruses have been reported to affect
groundnut. Some diseases are widely
distributed and cause economic crop losses
while others are restricted in distribution and
are not considered to be economically
important at present. The diseases which are
of minor magnitude today may become
major in a while. Among fungal foliar
diseases, only a few are economically
important in India such as leaf spots (early
and late) and rust which are widely
distributed can cause losses in susceptible
genotypes to the extent of 70-80 percent
when both of them occur together. Belatedly,
Alternariaalternata leaf spot is becoming
increasingly important on rabi/summer crop
and also on kharif groundnut crop. Other
fungal foliar diseases like anthracnose, leaf
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scorch, Phomopsis leaf spot, Phyllosticta leaf
spot, Pestalotiopsis leaf spot, Drechslera leaf
blight, Zonate leaf spot and Cylindrocladium leaf
spot are not economically important at present
time. Similarly, seed and soil-borne diseases
collar rot; stem rot and dry root rot have been
realized as major limitations in crop production.
These diseases cause severe seedling mortality
resulting in patchy crop stands in sandy loam
soils and reduce the yields by 30-40 percent.
Several economically important virus diseases
like bud necrosis, peanut (groundnut) mottle and
peanut clump disease have also started assuming
importance in the recent years in India. Bud
necrosis and Peanut mottle virus (PMV) is a
serious disease of groundnut, wide spread with
wide host range and can cause severe yield losses
ranging up to 60 percent. Reports on diseases
caused by nematodes in groundnut are very few
in India. The root knot nematodes have been
reported to cause damage in various parts of the
country.

Major foliar diseases in groundnut
Early and late leaf spot:
The leaf spots are also known as tikka disease
incited
by
two
species
of
fungus,
Cercosporaarachidicola
and
Cercopora
(Phaeoisariopsis) personata. Small dark brown
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circular spots appear on the leaves. In case of
severe attacks, defoliation occurs and only
the stem remains. The yield of susceptible
varieties is substantially reduced. The fungi
survive for a long period in the infected plant
debris, pods and seeds as conidia, dormant
mycelium and perithecia in soil. The
volunteer groundnut plants also harbour the

pathogens.
Symptom: The disease occurs on all above
ground parts of the plant, more severely on the
leaves. Both the fungi produce oval to elongate
lesions also on petiole, stem and pegs. The lesions
caused by both species coalesce as infection
widens and severely spotted leaves shed
prematurely.

Early leaf spot

These spots are dark brown to black
which are nearly circular and appears on the
both leaf surfaces. Lesions rough in
appearance and halo is not so distinct. In
severe cases, disease leaflets become
chlorotic, then necrotic lesions coalesce
resulting in premature senescence and
shedding of the leaflets. Prolonged high
relative humidity for 3 days, low temperature
(20 degrees) with dew on the leaf surface,
heavy doses of nitrogen and phosphorous
fertilizers and deficiency of magnesium in
soil favours the disease.
Management:





Removal of volunteer groundnut
plants and destruction of infected
crop debris is important in reducing
the primary source of infection.
Crop rotation is of primary
importance in avoiding early season
infection.
Keep weeds under control and grow
groundnut and pearl millet in 7:1
ratio.

September, 2021

Late leaf spot





Time of sowing and plant spacing are
important considerations.
Seed treatment with Carbendazim or
Thiram @2.2g/kg of seed.
The early and late leaf spots are
effectively controlled by the 2-3 spray
application of Carbendazim 1gm or
Mancozeb 2gm or Chlorothalanil 2g,
hexaconazole 2 ml/litre of water at 15
days interval starting from 4-5 weeks
after planting.

2. Rust:
The casual organism of rust disease
is pucciniaarachidis. The disease attacks all
aerial parts of the plant. High relative humidity
(above 85 percent), heavy rainfall and low
temperature (20-250C) favours disease.
Symptoms: Rust can be readily recognized
as orange red coloured pustules (uredinia)
usually circular and ranges from 0.5 to 1.4 mm in
diameter and appears on the lower leaflet surface.
In severe infection, lower leaves dry and drop
prematurely which also leads to production of
small shrivelled seeds.
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Management:








Crop rotation and field sanitation.
Early sowing in the first fortnight of
June to avoid disease incidence.
Intercropping of pearl millet or
sorghum with groundnut (1:3) is
useful in reducing the intensity of
rust.
Foliar application of aqueous neem
extract @2-5 percent is useful and
economical for the control of rust.
3-4 Spray of Tridemorph 2gm/lit of
water at 15-20 days interval gives
good management of rust.
Spray application of Chlorothalanil
2g/lit or Mancozeb 2g/lit or
Wettable Sulphur 2g/lit of water on
35 and 50 days after sowing.

3. Alternaria leaf spot:
Leaf spot disease is caused by
Alternariaarachidis, A. Alternataand A.
tenuissima pathogen.
Symptoms: Lesions produced by A.
arachidis are brown in colour and irregular
in shape surrounded by yellowish halos.
Symptoms produced by A. tenuissima are
characterized by blighting of apical portions
of leaflets which turn light to dark brown
colour. In the later stages of infection,
blighted leaves curl inward and become
brittle.
Management:
 Use healthy certified seeds.
 Deep summer ploughing and
removal plant debris is helpful in
reducing disease incidence.
 Foliar spray of Copper oxychloride
and Mancozeb 2.0 g/litre water are
effective in controlling the disease.
4. Stem rot/Sclerotium wilt:
The
disease
is
incited
by
Sclerotiumrolfsii
Symptoms: The first symptoms are
development of white fungal threads over
affected plant tissue particularly on stem
which results in sudden wilting of a branch
which is completely or partially in contact
with the soil.
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Management:





Cultural practices such as deep burial of
organic matter, plant debris before
sowing is particularly useful in reducing
the sclerotium wilt.
Seed
treatment
with
Carbendizim/Thiram/Capton @2-3 g/kg
seed is effective.
Seed
treatment
with
4gm
Trichodermaviride formulation followed
by
application
of
2.5
kg
Trichodermaviride formulation mixed
with 100kg farm yard manure before
sowing is recommended.

5. Collar rot or seedling blight or crown
rot:
The disease is caused by Aspergillusniger
and A. pulverulentum. The fungus is both seedborne and soil-borne and so the infection can be
seen at any stage from sowing onwards. Deep
sowing of seeds, high soil temperature (30-350C)
and low soil moisture is congenial for disease
development.
Symptoms: The disease usually cause
damage within one month of sowing and appears
in three phases. The seed can be attacked at any
time after its sowing.
Pre-emergence rot: Seeds may be killed in
pre-emergence rotting attacked by soil borne
conidia and rotting of seeds prevent the seeds to
germinate. Seed are covered with black masses of
spores and internal tissues of seed become soft
and watery.
Post-emergence rot: Post-emergence
infection causes the death and rapid decay of
seedlings. The pathogen attacks the emerging
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young seedling and cause circular brown
spots on the cotyledons. The symptoms
spread later to the hypocotyls and stem.
Brown discoloured spots appear on collar
region. The affected portion become soft and
rotten, resulting in the collapse of the
seedling. The collar region is covered by
profuse growth of the fungus and conidia
affected stem also show shedding symptom.
Crown rot: The infection when occurs
in adult plants show crown rot symptoms.
Large lesions develop on the stem below the
soil and spread upwards along the branches
causing drooping of leaves, wilting and death
of the plants.

Management
 Deep sowing of seed should be
avoided as etiolated hypocotyls are
prone to infection
 Avoiding
mechanical
damage,
destroying plant debris, deep
ploughing and rotation of groundnut
with gram and wheat is useful in
reducing the collar rot disease
incidence.
 Seed
treatment
with
Trichodermaviride/T. harizanum @
4g/kg seed and soil application of
Trichoderma @25kg/ha preferably
in
combination
with
organic
amendments such as castor cake or
neem cake or mustard cake @
500kg/ha.
 Treat the seeds before sowing with
Thiram 75% WP @5g/kg seed or
Captan 80% WP 3g/kg seed or
Mancozeb 75% @ 3g/kg or
Carbendazim 50% WP @ 2g/kg of

kernels control the seed borne infections.

6. Dry root rot/dry wilt:
The causal organisms of the disease are
Macrophominaphaseolina
and
Rhizoctoniabataticola. Fungus remains dormant
as sclerotia for a long period in the soil and in
infected plant debris. The primary infection is
through soil borne and seed borne sclerotia. The
secondary spread of sclerotia is aided by
irrigation water, human agency, implements,
cattle etc. prolonged rainy season at seedling
stage and low lying areas have more disease.
Symptoms: The disease may appear at any
stage of the crop growth. Water soaked necrotic
spots appear on the stem just above the ground
level. In the early stages of infection reddish
brown lesions appears on the stem just above the
soil level. The leaves and branches show
drooping, leading to death of the whole plant.
Pod infection leads to blackening of the shells
and sclerotia can be seen inside the shells. The
kernels turn black with abundant sclerotia
internally and externally on the testas and shells.
Management:
 Good Agricultural Practices (GAP) such
as
balanced
fertilization,
timely
irrigation
and
pest
management
encourage good crop growth which may
help in reducing the disease.
 Seed treatment with spores and mycellial
fragments of Trichodermaviride has
been shown to prevent invasion by M.
phaseolina.
 Seed treatment with Carbendazim 2g/kg
seed or Captan 3g/kg seed or Thiram @
4g/kg seed is most useful.
 Spot drench with Carbendazim at 0.5
g/lit effective in managing the disease.

28. AGRICULTURAL ENTOMOLOGY

Importance of Immature Stage of Insects in
Agriculture
S. S. Thorat1, A. H. Barad2 and R. M. Chavadhari3
1. Assistant Research Scientist, Main Rice Research Station, AAU, Nawagam, Gujarat, 2. Assistant Professor,
College of Horticulture, AAU, Anand, Gujarat, 3. Assistant Professor, B. A. College of Agriculture, AAU, Anand,
Gujarat

Introduction
Immature insects adaptations for finding
September, 2021

the highest
environmental
60

quality food and optimal
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maximizing a species success. Optimal food
and environmental conditions during
immature development increase the insects
survival and shorten their development time.
These conditions also result in earlier
reproduction and more rapid growth of the
insect population. Immature-stage mobility
is important in finding suitable food and
environment,
building
shelters,
thermoregulating behaviour and evading,
escaping or defending against natural
enemies. The immature stages can move
distances ranging from a few centimetres to a
few hundred meters, whereas adult that can
fly, can move distances of a few hundreds or
even thousands of kilometres. Mobility gives
immature insects greater access to available
food. Neonate larvae often must move large
distances to find their first meal or they
perish.

Biodiversity and number of species
of insects
Approximately 15 lac species have been
described during the period from 1758 to
1940 (Metcalf and Maynard, 1940). This
would make the insect occupy almost 80% of
the species of the whole animal kingdom
(Zhang, 2011). We do not know the exact
number of all species on earth, but the
estimated number of species is 5-15 million
species (Dirzo and Raven, 2003). Arthropods
have existed for more than 400 million years
and survived the Permian and Cretaceous
mass extinctions (Kim, 1993). There are
about 1 million species of known insects, but
only around 7-10% of insects are
scientifically described. Since many insect
species are not yet identified, it is estimated
that there could be around 8 million species
of insects on earth (Samways, 2005).
Immature stage of insects
Immature stages occupy a large part of
the life cycle. The egg stage usually lasts but a
few days, sometimes even shorter or the egg
may hatch before it is laid, as is the case in
the aphids. Many insects hibernate in the egg
stage and it egg period may last several
months. The growing stage is usually much
longer than the other stages. The nymph of
the
periodical
cicada,
Magicicada
septendecim (L.) lives underground from 13
VOLUME NO. 17, ISSUE NO.12

to 17 years as compared with the 30 to 40 days of
its adult life and 6 to 7 weeks of its egg stages.
While some May flies live as adult for only a few
hours, their nymphal stage believed to occupy
three years. Many insects spend their winter time
in the pupal stages. In general, insects spend
considerably more time in their immature stages
than they do as adult. Larva and nymph are
heavier feeders. When a survey of the feeding
habits of insects is made, the nymphs are usually
found to take the same kind of food as their adult.
Larvae on the other hand, usually feed differently
and consume much more than their adult. Take
the order lepidoptera as a good example, the
caterpillars eat a large quantity of food while a
good number of moths do not feed at all.

Identifying windows of opportunity for
insect-pest management
All types of pests have a life cycle or set of
developmental events that occur during their life
time. The type of life cycle is varying with the
pest. However, most pests have certain weak
points or “windows of opportunity” during their
life cycle when they are the most vulnerable to
manage. For insects, these windows are often
during the immature life stages.
Immature insect as predators
In the insect orders Odonata (dragon flies)
and Neuroptera (lacewings and ant lions) all the
insect species are predators, while a large
percentage of species in the orders Hemiptera
(bugs), Coleoptera (beetles), Diptera (flies) and
Hymenoptera (wasps, bees and ants) are
predators, either as larvae or in both larval and
adult stages.
Lady beetles (Family: Coccinellidae): It
is very common and voracious predators of
aphids. The adult and larvae are predacious. It
also feed on caterpillars, moth eggs, scales, mites,
and they may also be cannibalistic if prey is
scarce.
Tiger beetles (Family: Carabidae):
Generally, they have large eyes, long legs and
large powerful jaws for grabbing prey. The adult
and larvae are predacious, but larvae live in the
soil and have a smaller search range.
Green
lacewings
(Family:
Chrysopidae): Adult feed on nectar, pollen and
honeydew and they are commonly observed
flying around lights after dark. The larvae are
wingless, therefore, they crawl around on plant
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leaves in order to search for prey. They are
mainly predators of aphids, but will also eat
small caterpillars or beetle larvae. Green
lacewing larvae can eat between 100 and 150
aphids in their lifetime.
Robber flies (Family: Asilidae): Its
larvae develop in the soil, but are also
predacious, feeding on insect eggs, other
larvae and soft bodied, soil dwelling insects.
Syrphid flies (Family: Syrphidae):
Its larvae voracious predators of aphids,
scales, thrips, and small caterpillars. Once
the blind and legless larvae hatch, they go to
work crawling around and sucking the body
fluids out of their prey.

Decomposition of agriculture waste
by insects
The decomposition of organic waste,
such as dung and carrion are an important
ecosystem process which is largely provided
by insects. There are about 4000
documented dung beetle species which play
an important role in the decomposition of
manure. Dung beetles contribute to soil
health by increasing nitrogen, phosphorous,
potassium, calcium and magnesium or total
proteins content (Macfadyen et al., 2015).
Dung beetles also contribute to the carbon
cycle, reducing GHG emissions by between 7
and 12% (Nichols et al., 2008). Soil insects
such as ants, beetles, larva of cutworms,
crickets, collombolans, make tunnels in soil
and facilitate aeration in soil. They become
good manure after death and enrich soil.
Beetle, larvae, flies, ants and termites clean
up dead plant matter and break it down for
further decomposition by microbes. Ants and
termites, the soil macrofauna in dry and hot
regions, play an important role in the
increase of mineral nitrogen in the soil
(Evans et al., 2011). Wood beetles are
nature‟s recyclers. Huhu beetle (Prionoplus
reticularis) larvae contribute to the
decomposition of dead pine wood. Larvae of
longhorn beetle feeding on pine stump (Hunt
and Bergsten, 2007).
Insect as a delicious food
Insect can be used as food for animals
and human being. For animals- aquatic
insects used as fish food. Grasshoppers,
termites, pupae of moths have been used as
September, 2021

food by human beings in different parts of the
world. In the European Union, the use of seven
insect species viz., Black soldier fly (Hermetia
illucens), House fly (Musca domestica),
Mealworm (Tenebrio molitor), Lesser mealworm
(Alphitobius diaperinus), House cricket (Acheta
domesticus), Tropical house cricket (Gryllodes
sigillatus), as well as Field cricket (Gryllus
assimilis) as feed in aquaculture has been
permitted since 1st July, 2017. The inclusion of
black soldier flies in the feed of farmed fish had
positive results and showed no differences in
taste or texture of the fish (Dicke, 2017).
Mealworms have become the first insect
approved in Europe Union as a human food after
the regions food agency said that they are safe to
eat. Mealworms are nutritious insect that are
high in protein and fat. Despite their name,
mealworms are beetle larvae rather than worms
and are already used in Europe as a pet food
ingredient.

Silk farming
Sericulture or silk farming is the cultivation
of silkworms to produce silk. Although there are
several commercial species of silkworms, Bombyx
mori (the caterpillar of the domestic silk moth) is
the most widely used and intensively studied
silkworm. Sericulture has become an important
cottage industry in countries such as Brazil,
China, France, India, Italy, Japan, Korea, and
Russia. Today, China and India are the two main
producers, with more than 60% of the world's
annual production (Wikipedia).
Conclusion
The type of life cycle is varying with the
insect-pest. However, most pests have certain
weak points during their life cycle when they are
the most vulnerable to manage. Some insect are
predators, either as larvae or in both larval and
adult stages. The decomposition of organic waste,
such as dung and manures are an important
ecosystem process which is largely provided by
insects. Insect can used as food for animals and
human being. The knowledge regarding
immature stages of insect-pests and understand
site of oviposition, site of pupation and larval
behaviour can allow for timely and effective
management, thus we can reduce in the
qualitative and quantitative losses of yield and
increase the profit.
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29. PLANT PATHOLOGY

Can CRISPR – CAS be used to Detect Bacterial
Pathogens?
D. Shanmuga Priya
Ph.D. Scholar, Department of Plant Pathology, Tamil Nadu Agricultural University – Coimbatore.

Introduction:
Genome editing technologies have
progressed rapidly and become one of the
most important genetic tools in the
implementation of pathogen resistance in
plants. Recent years have witnessed the
emergence of site directed modification
methods using meganucleases, zinc finger
nucleases (ZFNs), transcription activator-like
effector nucleases (TALENs), and clustered
regularly interspaced short palindrome
repeats
(CRISPR)/CRISPR-associated
protein 9 (Cas9). Recently, CRISPR/Cas9 has
largely overtaken the other genome editing
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technologies due to the fact that it is easier to
design and implement, has a higher success rate,
and is more versatile and less expensive.

CRISPR: A Gene Editing Tool
Clustered regularly interspaced short
palindromic
repeats
(CRISPR)
and
CRISPRassociated (Cas) proteins is a natural
adaptive immune system that some bacterial and
most archaeal species present to defend
themselves against invading bacteriophages,
which works on the basis of sequence
complementarity via cleavage. CRISPR systems
may be divided into two main classes (I and II)
and six different types (I to VI), defined by the
63

September, 2021

ISSN No.:2321-7405

nature of the nucleases complex and the
mechanism of targeting, each presenting a
unique nuclease Cas protein. Class I systems
are multicomponent systems composed of
multiple effectors; these systems are
subdivided into types I, III, and IV. Class II
systems include the types II, V, and VI and
are single-component systems consisting of a
single effector guided by the CRISPR RNA
(crRNA). The CRISPR/Cas9, belonging to
class II, is based on the immune system of
Streptococcus pyogenes. It consists of the
capacity of the bacteria to acquire pieces of
DNA from an invading phage or plasmid and
incorporating them in their own DNA, which
will further serve to guide Cas9 to cleave
homologous RNA, leading to immediate RNA
disruption and further specific RNA
disruption in subsequent invasions, thus
providing immunity to the bacterial cell.

leading to gene knock out.

Resistance to Bacteria Through
CRISPR/Cas:
Phytopathogenic bacteria are difficult to
control,
mainly
because
of
undetected
asymptomatic infections and the lack of suitable
agrochemicals.
Generally
speaking,
bacteriological plant control is based on
prevention and exclusion of the pathogen by
using genetic resistance, agronomic practices,
and biocontrol agents. Many studies have been
published on the application of the CRISPR/Cas
system to counteract crop bacterial diseases.
CRISPR/Cas9 mutagenesis of OsSWEET13 has
been performed in rice to achieve resistance to
bacterial blight disease caused by gproteobacterium Xanthomonas oryzae pv. oryzae.
OsSWEET13 is a susceptibility (S) gene encoding
a sucrose transporter involved in plant-pathogen
interaction. X. oryzae produces an effector
CRISPR: Mechanism
protein, PthXo2, which induces OsSWEET13
In CRISPR/Cas9 system, first Cas9 binds
expression in the host and the consequent
to the sgRNA to create the Cas9- sgRNA
condition of susceptibility.
duplex which becomes catalytically active
Two recent works have reported the
and
directs
the
RNA-guided
DNA
employment of CRISPR/Cas9 with the aim of
endonuclease Cas9 to target. For target
producing citrus plants resistant to citrus
recognition and cleavage, it is also required
bacterial canker (CBC). CBC is caused by
the presence of a Protospacer Adjacent Motif
Xanthomonas citri subsp. citri (Xcc) and is the
(PAM)
positioned
3–4
nucleotides
most widespread disease among commercial
downstream of the 30 end of the target
cultivars.
sequence, which differs depending on the
Generation of canker resistant mutants by
species of Cas9 (this sequence consists of
editing the PthA4 effector binding elements in
NGG in S. pyogenes). Once the PAM
the promoter of the Lateral Organ Boundaries 1
sequence is recognized by the Cas9-sgRNA
(CsLOB1) gene in Duncan grapefruit. Mutated
complex, and the crRNA portion within the
lines showed a decrease in typical canker
sgRNA (the 50 most 20 nts) anneals to the
symptoms 4 days post inoculation with Xcc, and
genomic DNA through Watson–Crick base
no further phenotypic
alterations were
pairing, it will cleave both DNA strands,
detectable. Furthermore, no potential offtarget
three bases upstream of the PAM, creating
mutations in other LOB family genes were found
sequence-specific blunt end doublestranded
by PCR-sequencing.
breaks (DSBs) at target site. When a DSB in
The complete deletion of the EBEPthA4
the DNA is created, the host cell repairs it via
sequence from both CsLOB1 alleles induced
evolutionary conserved DNA pathways such
resistance enhancement to CBC. Moreover, no
as error-prone non-homologous end-joining
alteration in plant development was observed
(NHEJ) and homology-directed repair
after CsLOB1 promoter modification. Additional
(HDR). NHEJ creates insertions or deletions
efforts will be required to generate non(indels) at the target site that, if within the
transgenic canker-resistant citrus varieties for
protein coding region, can cause a frameshift
facilitating their agronomic application in CBC
mutation that eliminates gene expression,
prevention.
CRISPR/Cas9 applications for bacterial resistance.
Plant
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species
Oryza sativa

Bacterial blight
SWEET13
(Xanthomonas oryzae
pv. oryzae)

Sucrose
transporter
gene

Citrus
paradisi

Citrus canker
(Xanthomonas citri
subspecies citric)

LOB1
Susceptibility
(S) gene

Promoting
pathogen
growth

Citrus
sinensis
Osbeck

Citrus canker
(Xanthomonas citri
subspecies citric)

LOB1
Susceptibility
(S) gene

Malus
domestica

Fire blight (Erwinia
amylovora)

Promoting
pathogen
growth and
pustule
formation
DIPM-1 DIPM-2 Susceptibility
DIPM-4
factor involved
in fire blight
disease

Agrobacterium-mediated
transformation of
embryogenic callus
with Cas9/gRNA expression
plasmid
vectors and TALEN
Agrobacterium-mediated
transformation of epicotyl
with Cas9/gRNA expression
plasmid vectors.
Agrobacterium-mediated
transformation of epicotyl
with Cas9/gRNA expression
plasmid vectors
PEG-mediated protoplast
transformation with CRISPR
ribonucleoproteins

Conclusion
To date CRISPR technology has been
deployed mainly to inactivate host
susceptibility factors and address bacterial
diseases. Developing CRISPR systems with
increased and broadened specificity will
make virtually any desired modification
possible. CRISPR/Cas-induced mutations
can help to create bacterial -resistant crop
ideotypes when resistance resources in
natural variation or wild relatives are scarce.
Thus CRISPR technology are nowadays
widely used to target many bacterial
pathogens which helps in production of
bacterial resistance crops.
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