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SERICULTURE/ENTOMOLOGY

Health Benefits of Mulberry
Dr. Prashant Natikar1 andDr.Muniswamyreddy, P.M2
1

2

Scientist – B and Scientist –C, National Silkworm Seed Organization,, Central Silk Board, Ministry of Textile,
Govt. of India

The mulberry tree comes from the
moraceae family of plants and produces a
long cylindrical fruit that can be purple,
white, red or black depending on the type of
tree. Mulberries are filled with nutrients that
are important for our body, including iron,
riboflavin, vitamin c, vitamin k, potassium,
phosphorous and calcium. They also contain








Mulberries contain dietary fibre, can
help to improve digestive health by
bulking up the stool, also reducing
occurrences of constipation, bloating
and cramping. Also helps to regulate
cholesterol levels and can boost
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heart health when regularly added to the
diet.
Mulberries increases iron intake and
ensures sample supply of oxygen to the
tissues.
Mulberries contain carbohydrates that
convert sugar into glucose. There by
providing energy to the cells.
Mulberries are rich in vitamin-K and
vitamin-C, Increases tissue strength and
boosts collagen synthesis. Vitamin-K
helps in bone tissue development and is
an essential component for blood
clotting.
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They
also
contain
riboflavin(vitamin-B2)
which
protects tissues from free radicals
and helps in transferring oxygen
throughout the body.
Mulberry has a remedy for swelling
and redness.
Mulberry are source of antioxidants,
which are renowned as effective
anti-aging agents and promote
glowing, youthful skin.
Mulberries contain alkaloids that
activate
macrophages,
which
stimulate the immune system.
Mulberries control blood pressure
and cleans the blood, antioxidants
helps in improving the function of
the blood vessels by keeping them
supply and dilated.
Mulberry can nourish and promote
production of body fluid.
Mulberries are rich in antioxidants
and Phyto nutrients that help in
stopping the growth and spread of
tumour cell they also contain
resveratrol, which has anticancer
properties, which fight against colon
cancer, skin cancer, prostate cancer
and thyroid.
Drinking a glass of mulberry juice
every day may help to improve
vision. It has high content of
Vitamin A which is good for
strengthening eyesight and relieving
eye strains.

Mulberry leaves can be used to treat
extremely dry skin by infusing them in
coconut or olive oil fora few days and
thereafter applying the oil onto skin.
 Mulberry is known to aid in the
production of melanin in hair. The
consumption of mulberry juice on
regular basis can make hair healthy.
 Eating mulberries strengthens the
nervous system and reduces bad
cholesterol thus reduce the risk of heart
attacks and strokes.
 Mulberries are great for curing anaemia
as they are rich in iron.
 Mulberries provide calcium needs of the
brain, keeping it hale and healthy. They
also make for an excellent treatment to
keep Alzheimer’s at bay.
Table 1: Nutrition Data of Mulberries


Nutrition Facts
Mulberries, raw
[Serving size: 100 g]
Value
Nutrient
87.68
Water [g]
43
Energy [kcal]
180
Energy [kj]
1.44
Protein [g]
0.39
Fat [g]
0.69
Ash [g]
9.8
Carbohydrate [g]
1.7
Fibre, total dietary [g]
8.1
Sugars [g]
39
Calcium [g]
1.85
Iron [g]
18
Magnesium [g]
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Package of Practice for Mulberry Cultivation under
Rainfed and Irrigated Condition
Dr. Prashant Natikar1, and Dr.Muniswamyreddy, P.M2
1

2

Scientist – B and Scientist –C, National Silkworm Seed Organization,, Central Silk Board, Ministry of Textile,
Govt. of India.

A major factor determining productivity
and hence the profitability in Sericulture is
the yield of mulberry crop. Maximisation of
mulberry leaf yield per unit area will lead to
the realisation of two most important

objectives namely increased cocoon production
per hectare and reduced cost of production.
Therefore, it should be the primary aim of every
Seri culturist to ensure that he gets maximum
leaf yield from his mulberry crop. It should also
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be realised that all measures taken to
cocoon crop losses at the later stage of silkworm
maximise leaf yield, simultaneously help to
rearing.Therefore,
systematic
cultivation
improve the quality of leaves which
practices for maintenance of mulberry garden has
automatically secures an insurance against
been given below:
I. Schedule of operations for maintenance of mulberry garden under rainfed condition (From
second year onwards):
Timings
With commencement of S-W
monsoon (1st week of June)
First weeding and inter-cultivation operation
Within a week after pruning
ii)
(Mid-June)
Application
of
organic
manure
@
10t/ha
and
incorporation
of
the
Within 10-15 days of pruning
iii)
same.Green
manuring
with
leguminous
crops
like
cowpea/horsegram can be practiced to increase the soil fertility.
The seeds of green manuring crops @ 15 kg/ha/yr can be
broadcasted during rainy season. After 45-50 days of sowing and
before flowering the same can be incorporated into soil by deep
ploughing so that the organic content in the soil is improved.
iv) First leaf harvest (in rainfed cultivation leaf harvest is only by leaf About two and half months
plucking)
after pruning (Mid August)
Second weeding and inter-cultivation operation
Within a week after the first
v)
leaf harvest.
vi) Application of first dose of fertilizer @ 50:50:50 NPK kg/ha i.e., 6 6-8 weeks after application of
bags of Vijaya complex 17:17:17 or 7 bags of Suphala 15:15:15 per organic manure and following
hectare
first leaf harvest
Two months after first leaf
vii) Second leaf harvest
harvest (Mid October)
viii) Application of Second dose of fertilizer @ 50 kg/ha i.e., 5 bags of 3 weeks after second leaf
ammonium sulphate or 2 bags of urea per hectare. After it dry harvest (1st week of November)
weed mulching can be adopted to reduce rapid loss of soil
moisture during dry season
Two months after the 2nd leaf
ix) Third leaf harvest
harvest (Mid December)
Third weeding and inter-cultivation operation
Within two weeks after the 3rd
x)
leaf harvest
Fourth
leaf
harvest
Two months after 3rd leaf
xi)
harvest (Mid-February)
Within two weeks after the 4th
xii) Fourth weeding and inter-cultivation operation
leaf harvest
7 to 8 weeks after the 4th leaf
xiii) Fifth leaf harvest
harvest
7 to 8 weeks after the 5th leaf
xiv) Sixth and final leaf harvest
harvest (1st week of June)
followed by basal pruning
#
i)

Schedule of operations
Annual bottom pruning

II. Schedule of operations for maintenance of mulberry garden under irrigated condition with
shoot harvest system:
#
i)

Schedule of operations
First pruning combining harvest

ii)
iii)

First weeding and inter-cultivation operation
Application of FYM/compost @ 20t/ha and

November, 2020
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With commencement of S-W monsoon (Early
June)
Within a week after pruning (2nd week of June)
Within a fortnight after pruning (Mid-June)
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iv)
v)
vi)

incorporation of the same
First dose of fertilizer application
First shoot harvest
Second weeding and inter-cultivation operation

vii)
viii)
ix)
x)

Second dose of fertilizer application
Secondshoot harvest
Third weeding and inter-cultivation operation
Thirddose of fertilizer application

xi)
xii)
xiii)
xiv)
xv)
xvi)
xvii)

Third shoot harvest
Fourth weeding and inter-cultivation operation
Fourth dose of fertilizer application
Fourth shoot harvest
Fifth weeding and inter-cultivation operation
Fifth dose of fertilizer application
Fifth shoot harvest

and inter-cultivation
Within a month after pruning (Early July)
By pruning (Mid-August)
Within a week of first harvest (2nd fortnight of
August)
Within a month of 1st harvest (Mid-September)
By pruning (Early Nov)
Within a week of 2nd harvest (2nd week of Nov)
Within a month of 2nd harvest (1st week of
December)
By pruning (Mid-January)
Within a week of 3rd harvest (3rd week of Jan.)
Within a month of 3rd harvest (Mid- Feb)
By pruning (Late March)
Within a week of 4th harvest (1st week of April)
Within a month of 4th harvest (Late April)
By pruning (Early June)

III. Schedule of operations for maintenance of mulberry garden under irrigated condition with
leaf harvest system:

iv)
v)
vi)

Schedule of operations
Firstbottom pruning
First weeding and inter-cultivation operation
Application of FYM/compost @ 20t/ha and
incorporation of the same
First dose of fertilizer application
First leaf harvest
Second weeding and inter-cultivation operation

vii)

Second dose of fertilizer application

#
i)
ii)
iii)

viii) Second leaf harvest
Third dose of fertilizer application
ix)
x)
xi)

Third leaf harvest
Second bottom pruning

xii)

Third weeding and inter-cultivation operation

xiii) Fourth dose of fertilizer application
xiv)
xv)

Fourth leaf harvest
Fifth dose of fertilizer application

xvi) Fifth leaf harvest
xvii) Fourth weeding and inter-cultivation operation
xvii) 6th dose of fertilizer application
xix)

Sixth leaf harvest
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Timings
With commencement of S-W monsoon (Early June)

Within a week after pruning (2nd week of June)
Within a fortnight after pruning (Mid-June)
and inter-cultivation
Within a month after pruning (Early July)
By leaf picking (Mid-August)
Within a week of first leaf harvest (3rd week of
August)
Within 3 weeks of 1st leaf harvest (2nd week of
September)
By leaf picking (Early October)
Within 3 weeks of 2nd leaf harvest (4th week of
October)
By leaf picking (Late November)
Immediately after 3rd leaf harvest (Late
November)
Within a week of after 2nd bottom pruning (1st
week of December)
Within a month after 2nd pruning (3rd week of
December)
By leaf picking (Early February)
Within 3 weeks of 4thleaf harvest (Last week of
February)
By leaf picking (1st week of April)
Within a week after 5th leaf harvest (2nd week of
April)
Within 3 weeks after 5th leaf harvest (Late
April)
By leaf picking (Late May)
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HORTICULTURE

Antinutritional Factors: Enzyme Inhibitors and
Hormonal Inhibitors
Chandini A S1*, Praveenkumar N R2, Sudesh K S2 and Bharathkumar A3
1

College of Horticulture, Mudigere-, UAHS, Shivamogga,
Bagalkote

Introduction to Enzyme inhibitors
Alkaloids
Alkaloids are the bitter components of
plants found widely in nature and frequently
have pharmacological properties. Families
being particularly rich in alkaloids include
Amaryllidaceae, Compositae, Leguminosae,
Liliaceae, Papaveraceae, and Solanaceae.
Among alkaloids, glycoalkoloids are most
common in vegetables. Common examples
include solanine and tomatine. Solanine
is an alkaloid present in small amounts in
potatoes while tomatine is found in tomatoes
(Lee, 2004).
Alkaloids are considered to be antinutrients because of their action on the
nervous
system,
disrupting
or
inappropriately augmenting electrochemical
transmission.
Alkaloids
cause
gastrointestinal
and
neurological
disorders. Some plant alkaloids are
reported to cause infertility.
Protease inhibitors
Protease
inhibitors
are
widely
distributed within the plant kingdom,
including the seeds of most cultivated
legumes and cereals. Protease inhibitors are
the most commonly encountered class of
antinutritional factors of plant origin. Among
Protease
Inhibitors,
Trypsin
and
chymotrypsin inhibitors are most common &
found in raw legume seeds. Trypsin
inhibitors that inhibit the activity of the
enzymes trypsin and chymotrypsin in the
gut, thus preventing protein digestion, are
found in many plant species mainly in
different grain legumes. Protease inhibitors
have the ability to inhibit the activity of
proteolytic
enzymes
within
the
gastrointestinal tract, thus hydrolysis of
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proteins to amino acids get affected which results
in growth inhibition & pancreatic cancer
(Chattooet al. 2011).
Favism
It is hereditary or x-linked recessive disorder
characterized by a deficiency of an enzyme G6PD
(glucose-6-phospate
dehydrogenase)
and
involving an allergic like reaction to the broad
bean.
When we consume broad bean, upon
digestion it releases some free radicals such as
superoxide anion and hydrogen peroxide. These
free radicals were neutralized by an antioxidant
called glutathione present in the cells. For the
production of glutathione there is a requirement
of an enzyme called G6PD. If the person suffers
from G6PD deficiency then there will not be a
sufficient glutathione production to neutralize the
free radicals produced by broad bean. So free
radicals will take the upper hand and cause
hemolytic anemia i.e. rupturing of RBCs. So
people who are all consuming broad bean will not
get this disorder. Only people who have got G6PD
deficiency along with higher rate of broad bean
consumption will get this disorder.

Goitrogens

Goitrogens get their name from

8
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the term "goiter," which means an
enlargement of the thyroid gland. Goitrogens
interfere with iodine utilization. They may
block the transporters responsible for
moving iodine into the cell or they may
interfere with the manufacturing process for
the thyroid hormones (e.g., T3 and T4).
Sometimes, they interfere with thyroid
peroxidase (TPO) activity. TPO is important
in the process of attaching iodine to the
tyrosine for the production of T4 and T3.
Therefore, it results in goiter (enlargement of

4.

thyroid gland).

References
Chattoo, M. A., Khan, S. H., Anjum Ara., and
Makhdoomi, M. I., 2011, Antinutritional factors
in vegetables. RashtriyaKrishi., 6(1):9-11.
Lee, K. P., Kobuyuki, N. and Han, J. S., 2004,
Glycoalkoloids and metabolites inhibit the
growth of human colon (HT29) and liver
(HepG2) cancer cells. J. Agric. Food Chem., 52:
2832-2839.

PLANT PATHOLOGY

Role of Plant Growth Promoting Rhizobacteria
(PGPR) on Plant Growth
M.K. Sheshma1 and Dhanni Devi2
1

Ph.D Research Scholar, Department of Plant Pathology, S. K. Rajasthan Agricultural University, Bikaner (RAJ.)2
Department of Agricultural Microbiology, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)-492006

Introduction
Plant growth promoting rhizobacteria is
a group of free living soil bacteria, which
have ability to promote growth and yield of
crop plant by direct and indirect mechanism.
The PGPR (Plant Growth Promoting
Rhizobacteria), are defined by three intrinsic
characteristics.
1. They must be able to colonize the root.
2. They must survive and multiply in
microhabitats associated with the root
surface, in competition with other
microbiota, at least for the time needed
to
express
their
plant
growth
promotion/protection activities
3. They must promote plant growth.
Plant growth-promoting rhizobacteria
are thus free-living, soil borne bacteria which
when applied to seeds/soils or crops,
enhance the growth of the plant directly by
providing nutrients to plants or indirectly by
reducing the damage from soil-borne plant
pathogens.
In general, PGPR can be divided into two
types:One is colonies inside plant cells that
called intracellular PGPR (iPGPR) and
other colonies outside plant in rhizosphere
that called extracellular PGPR (ePGPR).
Functionally, the PGPR have been

separated into two groups:1. Those involved in nutrient cycling and
phytostimulation (direct activity).
2. Those involved in the biocontrol of plant
pathogens (indirect activity).
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How PGPR facilitate plant growth
The PGPR strains facilitate growth of plants
either directly or indirectly
The direct mechanism of plant growth
promotion involves the production of substances
by bacteria and its transport to the developing
plants or facilitates the uptake of nutrients from
the recipient environment.
The direct growth promoting activity of
PGPR includes: N2 fixation.
 Solubilisation of insoluble phosphorus.
 Sequestering of iron by production of
siderophores.
 Production of Phytohormones such as,
Auxins, Cytokinins, Gibberellins and
lowering of Ethylene concentration.
The indirect mechanism of plant growth
promotion by PGPR includes: Antibiotic production.
 Depletion of iron from the rhizosphere.
 Synthesis of antifungal metabolites.
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Production of fungal cell wall lysing
enzymes.
 Competition for sites on roots.
 Induced systemic resistance.
Briefly, the indirect promotion of plant
growth takes place when PGPR lessen or
prevent the injurious effects of plant
pathogens
by
synthesizing inhibitory
substances or by increasing the natural
resistance of the host to the pathogens.
Six ways Bacteria Promote healthier
Plants:

Rhizobacteria are bacteria that are found
in
soil.
Plant
Growth
Promoting
Rhizobacteria (PGPR) colonise plant roots
and stimulate plant growth. However,
different bacteria do this in different ways.
Here are 6 ways that PGPR can lead to
healthier plants and better yields:
1. Nitrogen Fixation: Legumes form root
nodules that contain symbiotic bacteria
(Rhizobium species). Other crops can
use nitrogen that is made available from
non-symbiotic soil bacteria.
2. Help in Nodulation: The complex
process of nodulation requires many
hormones and enzymes produced by a
wide variety of soil microbes, not just the
Rhizobium species that ultimately form
the root nodules.
3. Hormone Production: Plant growth
hormones produced by bacteria include
auxins, gibberellins, and cytokinins, and
can result in plants with higher root

5.

weights, longer roots, as well as more and
longer root hairs and lateral roots.
4. Nutrient Uptake: PGPR can enhance the
availability of nutrients in the soil and allow
the nutrients to be taken up and used more
efficiently by the plants.
5. Siderophore Production: Siderophores
are small compounds that binds to iron in
the soil, this can deprive some of the diseasecausing micro flora of the iron they otherwise
need to survive.
6. Biocontrol: Allowing microbes to colonise
root systems of host plants can be an
environmentally friendly alternative to
expensive pesticides to combat weeds, as well
as fungal and bacterial infections.

Agricultural importance of PGPR
 The PGPR belonging to various bacterial
genera are known to participate in many
important biological activities, such as
the biological control of plant pathogens,
nutrient cycling and seedling/plant
growth through the production of
various substances.
 Among PGPR, Pseudomonas and
Bacillus are the most commonly
described genera possessing plant
growth promoting activities but many
other taxa are also included in PGPR
group.
 Plant Growth Promoting Rhizobacteria
(PGPR) contain of Pseudomonas
fluorescence and Bacillus polymyxa.
References
Gupta, G., Parihar, S.S., Ahirwar, N.K.,
Snehi, S.K. and Singh, V., 2015. Plant Growth
Promoting Rhizobacteria (PGPR): Current and
Future Prospects for Development of Sustainable
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2014. Biocontrol potentiality of plant growth
promoting bacteria (PGPR) – Pseudomonas
fluorescens and Bacillus subtilis: A review. Afr. J.
Agric. Res. 9(16): pp. 1265-1277.

HORTICULTURE-VEGETABLE SCIENCE

Growing Media Used in Vegetable Nursery
Sudesh K S1, Chandini A S2., M. Anjanappa1andPraveenkumar N R1

November, 2020

10

VOLUME NO.17, ISSUE NO.02

ISSN No.:2321-7405
1

2

College of Horticulture, Bengaluru-560065, UHS, Bagalkote College of Horticulture, Mudigere- UAHS,
Shivamogga

Growing media
Generally, vegetable seedlings are raised
in nursery beds prepared outside the field.
However, it can be also raised in potting
plugs, wooden boxes, metallic pots, earthen
pots or cemented pots filled with growing
media. Growing media are one of the most
important factors in raising vegetable
nursery because the growth of nursery plants
and roots proliferation depends on it.
Growing media are divided into soil and soilless. soil group contains two or more mixture
of soil, sand, coco peat, FYM/compost,
vermicompost, peat moss, perlite, pumice,
sawdust, ashes, ect. Mostly under open field
condition, farmers are using soil, sand and
well rotten FYM as they are cheap and easily
available, retain sufficient water, air and
allows sufficient drainage.
The ideal rooting media should have
1. Appropriate physical and chemical
properties (neutral pH) to hold and
support the seedlings.
2. Must retain sufficient water and air and
allow the proper drainage.
3. Must be free from weeds seed,
nematodes,
fungi,
and
bacterial
inoculums.
4. It must be capable of being sterilized

Soil: The success of any nuesery
depends mainly upon the quality of soil.
Before selecting nursery soil, the soil analysis
must be analysis must be done to avoid any
risk. The soil should be light to medium in
texture with high porosity, good fertility,
sufficient water holding capacity and good
drainage. A soil pH range of 6.5-7.5 is ideal.
Well-drained sandy loam soil is most suitable
for raising the seedlings. If the nursery soil is
heavy, sand @ 2kg/m2 and if the soil is light
FYM or compost @ 2.5kg/m2 needs to be
added in soil to get good physical soil

VOLUME NO. 17, ISSUE NO.02

condition.
Sand: Sand is the small rock containing
particle size (0.05 to 2.0). Sand alone or in
combination with other growing media is used in
nursery. Sand is the heaviest of all rootin media.
Sand contains virtually no mineral nutrients and
has no buffering capacity. It is used mostly in
combination with organic materials.
FYM or compost: In vegetable nursery
raising, compost is used as moisture-holding
humus material either alone or in combination
with soil and sand. Compost replenishes the
macro and micronutrients. FYM or compost is
also used as an organic mulch to maintain soil
moisture and pulverity of soil. Well rotten and
powdered forms are used for nursery raising.
Undecomposed FYM invite termites infestation
and suppresses the seed germination.
Vermicompost:Vermicompost is very
useful growing medium for nursery raising. It can
be prepared easily by rearing of worms. It
provided all the required parameters of the
nursery media like; firmness, good water holding
capacity, aeration, better nutrition and support to
the seedlings.
Soil-less media: The soil-less media
behaves differently from the mineral soil in terms
of structure, infiltration rates, water retention
and aeration. The suitable soil less media should
retain enough water volume, air and nutrient
availability for the seedlings. It must also have
good drainage and allow easy leaching of
excessive salt. Such media are; saw dust, peat,
perlite, pumile, vermiculite cocp peat, sphagnum
mass, rock wool, ect. These minimise the risk of
soil borne pathogens, weeds and insect pests.
Saw dust: Saw dust can be used for nursery
raising medium. This is a by-product of wood and
timber industry, free from harmful substaces. It
has very good moisture retention capacity, free
from microorganisms and neutral in reaction.
Peat: Peat is partially decomposed remains
of marshy or swamp soil and vegetation. It is dark
brown to black in colour, generally acidic in
reaction with a low moisture-holding capacity. It
contains 2.0 to 3.5% nitrogen.
Sphagnum moss: Commercial sphagnum
moss is the dehydrated young residue or living
portions of plants in the genus sphagnum, such
as S. Papillosum, S. Capillaceum, and S.

11
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Palustre. It is relatively sterile, light in
weight and has a very high water holding
capacity (able to absorb 10 to 20 times of its
weight of water). The stem and leaf tissues of
sphagnum moss consist largely of groups of
water holding cells. Shredded material is
used in a propagating or growing medium.
pH of about 3.5 to 4.0
Perlite: Perlite is a grey white
aluminium silicate mineral, mined from lava
flows. It is lightweight, highly expandable (716 times to its original volume) when heated
at 850-9000C. It has no fertility value but has
an excellent water holding capacity.
Vermiculite: Vermiculite is a grey
white silicate mineral mined from lava flows
that has no fertility valvue but has an
excellent water holding capacity. It contains
a considerable amount of magnesium and
potassium.
Pumice: Chemically pumice is mixture
of silicon dioxide and aluminium oxide, with
small amounts of iron, calcium, magnesium
and sodium in the oxide form. It increases

6.

aeration and drainage in rooting mixture, and
can be used alone or mixed with peat moss.
Rock wool: It is porous material contains
40-50% available water. It has pH about 7.0-7.5.
It acts as support medium for the root system and
as a means of holding nutrient solution and air in
root proximity.
Coco peat: Coco peat is biodegradable and
eco-friendly growing medium made of natural
coir fibre. It has high water holding capacity (up
to the 5 times of its volume). It provides better
aeration and enhances healthy root growth. It is
resistant to the bacterial and fungal growth and
retains and releases nutrients for long period. It
has uniform texture and consistency, free from
weed seeds and toxins.
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Introduction
Potassium [K] is seventh most common
element in the earth crust. Potassium was
isolated in 1807 by Sir Humphry Davy, who
obtained it through the electrolysis of very
dry molten caustic potash (KOH, potassium
hydroxide). Potassium was the first metal
isolated by electrolysis and was collected at
the cathode. Potassium exists in several
forms in the soil, including mineral K, nonexchangeable K, exchangeable K, and
dissolved or solution K (K+ ions).
Plants can only directly take-up solution
K. It exists in exchangeable, non changeable
and in form of soil minerals. The potassium
content of Indian soils varies from less than
0.5 %to 3.00 %. In Indian soil the soluble K
form are present in approximately 2% and

November, 2020

insoluble are present in range of 98% in form of
minerals like biotite, feldspar, mica, muscovite,
vermiculite.
Potassium involved in numerousbiochemical
and physiological processes in plants like
stomatal regulation for plants depend upon K to
regulate the opening and closing of stomata.
Proper functioning of stomata is essential for
photosynthesis .The activation of enzymes by K
and
its
involvement
in
adenosine
triphosphate(ATP) production is important in
regulating the rate of photosynthesis, sugars
produced in photosynthesis must be transported
through the phloem to other parts of the plant for
utilization and storage .

The release of K from micas
1. The transformation of K-bearing micas to
expansible 2 : 1 layer silicates by exchanging
12
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the K with hydrated cations
The dissolution of the micas followed by
the formation of weathering products.
The relative importance of these two
mechanisms depends on the stability of
micas and the nature of soil
environments (Sparks, 2000).
Organic matter after decomposition
produces acids like citiric acid, formic acid,
malic acid, oxalic acid. These organic acids
produced, enhance the dissolution of
potassium compounds by supplying protons
and by complexing Ca2+ ion. Solubilization of
potassium occurs by complex formation
between organic acids and metal ions such as
Fe2+, Al 3+ and Ca2+ (Styriakova, 2003).
2.

Potassium solubilising
microorganisms
Muentz showed the first evidence of
microbial involvement in solubilisation of
rock
potassium
(Muentz,1890).Microorganisms
like
Aspergillusniger, Bacillus extroquens and
Clostridium pasteurianumwere found to
grow onmuscovite, biotite, orthoclase,
microclaseand mica in vitro (Archana,
2013).Different bacterial species like silicate
bacteria were found to dissolve potassium,
silicon and aluminium from insoluble Kbearing minerals such as micas, illite and
orthoclases by excreting organic acids which
either directly dissolved rock K or chelated
silicon ions to bring K into the solution
(Aleksandrov, 1967)
The potassium solubilising bacteria B.
mucilaginosusare able to soluibilize rock K
mineral powder such as micas, illite and
orthoclases
through
production
and
excretion of organic acids (Ullaman, 1996).
Microbially produced organic ligands include
metabolic
by
products,
extracellular
enzymes, chelates and both simple and
complex organic acids enhance the
dissolution of aluminosilicate mineral or
quartz both in field and laboratory
experiments (Surdam,1988).
Production of capsular polysaccharides
along with organic acid production like
tartaric
and
oxalic
acid
by
the
microorganisms leads to solubilisation of
feldspar and illite to release potassium
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(Sheng,2006). Potassium was solubilised by
production of inorganic and organic acids and
due to production of exopolysaccharides by
Bacillus, Clostridium and Thiobacillus(Groudev,
1987). The weathering ability of the bacteria
involves production of protons, organic acids,
siderophores and organic ligands. This was seen
in
Cladosporoides,
Cladosporiumand
PencilliumSp. These fungal species have the
capacity to produce large amounts of oxalic, citric
and gluconic acids in broth culture that leads to
deterioration of clay silicates, mica and feldspar.

Conclusion
Potassium availability to crop plants in soil is
generally low since nearly 90 to 98 per cent of
total potassium in the soil is in unavailable
mineral forms. Moreover, fixation of added
nutrients/fertilizers in soil reduces the efficiency
of applied P and K fertilizers and thus, a large
quantity of added fertilizers become unavailable
to plants. So the best use of effective potassium
solubilizing strains will enhance the availability of
potassium to growing plants.
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The Medicinal Sugar – Jaggery
S. Mohan
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Jaggery or gur is a traditional unrefined
non-centrifugal whole cane sugar consumed
in Asia, Africa, Latin America and the
Caribbean. It is a concentrated product of
cane juice without separation of the molasses
and crystals and can vary from golden brown
to dark brown in colour. It contains upto
50% sucrose, 20% invert sugar, 20%
moisture content and the remainder made up
of other insoluble matters such as wood ash,
proteins and baggase fibers. It has natural
goodness of minerals and vitamins which are
originally present in sugarcane juice itself.
Although jaggery and sugar are obtained
from the same source, they differ in their
appearance, properties and benefits. Jaggery
is a healthy alternative to white sugar and is
commonly known as ‘Medicinal Sugar’
because of its various health benefits.
In India jaggery has a religious
significance. Many of the festivals are
incomplete without jaggery as it is offered to
the God during worship. In certain religious
ceremonies and rituals, the jaggery is mixed
with rice, coconut pieces cardamom etc., and
offered to God. The jaggery dissolved in
water along with cardamom and the
panakam made out of this is offered to God
and later to people for quenching their thirst.
The pongal made out of rice, ghee, gram,
jaggery, coconut, cardamom, cashew and dry
grapes is considered a balanced diet and
offered mainly on pongal festival to God and
later to the animals which are all helping to
human being to carry out the agricultural
activities.
In India, Jaggery industry is one of the
oldest and largest agro processing industry
under de-centralized sector. Jaggery Industry
plays an important role in processing
Sugarcane at rural level and in creating
employment opportunities to the millions of
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people in rural areas. Jaggery is available in the
market mainly in three forms namely solid jaggery,
liquid jaggery and granular jaggery. Of the total
production of jaggery in India, approximately 80%
of the jaggery prepared is solid form and the
remaining 20% is prepared in liquid as well as
granular form. Storage of jaggery varies from
region to region such as in earthen pots, wooden
boxes, metal drums etc. Jaggery deteriotes fast and
become watery with in 3 or 4 months because of
the presence of moisture, invert sugar and its
hygroscopic nature. The hygroscopicity arises from
non-sucrose constituents like glucose, fructose,
protein etc. For good keeping quality, moisture
content of jaggery should not exceed 6% and be
kept at a relative humidity of 43 – 61%. It is very
difficult to store jaggery during monsoon,
especially in coastal areas of high rainfall and
humidity.

Characteristics of good Jaggery
Good jaggery should possess the following
qualities:
a)

Colour

:

b)

Hardness

:

c)

Sound

:

d)

Smell

:

e)

Crystallisation

:

f)

Keeping
quality

:

14

Golden yellow is the
best
Jaggery should be hard
and should not be easily
scratched with finger
nail.
Ringing metallic
sound when tapped
indicates good
quality.
It should be free from
any unpleasant smell. It
should have the typical
jaggery flavour.
The inner core should
be whitish with fairly
large sugar crystals.
Good jaggery should
maintain the hardness
for a long time. It
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g)

Taste

:

h)

Cleanliness

:

should not absorb
moisture during the
wet weather and must
be free from sweating
The taste should be
sweet and free from
either acidic or saltish
taste.
It should be free from
impurities such as
sand, Stone, dust etc.




The composition per 100 g of jaggery is
65-85 g sucrose, 10-15 g reducing sugars, 0.4
g protein, 0.1 g fat, 0.6-1.0 g total minerals
containing usually 8 mg calcium, 4 mg
phosphorous and 11 mg iron and moisture 310 g. The energy content was 383 K cal/100
gm of jaggery.



Uses of Jaggery
Jaggery is widely used in Indian cooking.
The various south Indian foods like sweet
pongal, payasam, rasam, dal and sambar are
also prepared with the addition of jaggery. In
addition to its consumption in the raw form,
it is used in the traditional dishes where it
lends a touch of sweetness to the sourness
and spiciness of the preparations. It is also
used in the preparation of alcoholic
beverages and to make items like candy,
toffees, jaggery cakes and other similar sweet
preparations. Its regular usage is advocated
in the daily diet as it is a healthy and
unrefined form of sugar.



Health benefits of Jaggery
The process of making jaggery from the
plant sources, does not involve any chemicals
agents and hence all the natural mineral salts
are retained in Jaggery. Jaggery is known to
have various medicinal properties and other
health benefits.
 The important benefit of taking
jaggery is that it is a more complex
from of carbohydrate than plain
sugar. So, it is digested and
absorbed gradually and releases
energy gradually, provided with
warmth and energy for a longer
period, without harming the internal
organs.
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Jaggery is used to treat dry cough, cough
with sputum, common cold and asthma.
It is beneficial in treating conditions like
indigestion and constipation. Jaggery
acts as a great digestive aid and speeds
up the process of digestion. Eating a few
grams of jaggery after a heavy meal is
often recommended for those having
problems with normal digestion. In the
body jaggery activates the various
digestive enzymes and itself gets
converted to acetic acid, thus speeding
up digestion.
Magnesium
present
in
Jaggery
strengthens our nervous system and
helps to relax our muscles and gives
relief from fatigue and take care of our
blood vessels.
The magnesium and selenium acts as an
antioxidant and scavenge free radicals
from our body.
The potassium and low amount of
sodium present in Jaggery maintain the
acid balance in the body cells and also
combats acids and acetone and
regulation of our blood pressure. This
also helps our body to get rid of all
toxins. The potassium content may help
in reducing bloating and water retention.
Jaggery is a rich source of iron and is
there fore, very good for anemic people,
as it increases the hemoglobin level in
the blood.
The moderate amount of calcium,
phosphorous and zinc present in Jaggery
helps to optimum health of a person and
it purifies the blood and prevent
rheumatic afflictions and bile disorder
thus help to cure jaundice.
Jaggery effectively cleans the respiratory
tracts, lungs, food pipe, stomach and
intestines. It pulls out dust and
unwanted particles from the body. So the
people who worked in factories and have
lot of out door work often eat gur at
night before going to bed to help clear all
the in-haled dirt mites throughout the
day.
Migraines, the most painful and
uncomfortable type of head aches can be
relieved to a large extent by jaggery.
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vitamins and minerals that play a key
role in many life processes.
Pure Jaggery really a boon to good
health.

Jaggery has the ability to purify
blood and helps in regulating the
liver function.
Jaggery is loaded with many
essential nutrients such as proteins,
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Introduction
Soil degradation in India is estimated to
be occurring on 147 million hectares (Mha)
of land,
including
94
Mha
from
water erosion, 16 Mha from acidification, 14
Mha from flooding, 9 Mha from
wind erosion, 6 Mha from salinity, and 7
Mha from a combination of factors. Off these
factors soil erosion by water is the most
vulnerable land degradation problem
worldwide especially in developing countries
like India. A proper assessment of erosion
problems is greatly dependent on their
spatial, economic, environmental, and
cultural context. Water erosion is controlled
by climatic characteristics, topography, soil
properties,
vegetation,
and
land
management. Detachment of soil material is
caused by rain drop impact and drag force of
running water. Detached particles are
transported
by
overland
flow
and
concentrated flow and deposited when flow
velocity decreases. Gullies can develop as
enlarged rills, but their genesis is generally
more complex, involving sub-surface flows
and sidewall processes. Soil erosion in
catchment areas and the subsequent
deposition in rivers, lakes, and reservoirs are
of great concern for two reasons. The first
reason is the erosion of the rich and fertile
soil in the catchment areas. The second is the
reduction in reservoir capacity as well as
degradation of downstream water quality.
Soil erosion can never be stopped completely,
but it can be mitigated to some extent. There
is a considerable potential for the use of GIS
(Geographical
Information
System)
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technology as an aid to soil erosion inventory
with reference to soil erosion modeling and
erosion hazard assessment. In recent decades,
new technologies such as remote sensing and GIS
have become increasingly used in the study of
surface phenomena such as erosion. These tools,
combined with empirical and physical soil loss
models help to spatialize the phenomenon over
large areas. In recent years many studies have
been taken up using satellite imagery for water
erosion assessment. The recent development of
Sensors has been utilised in erosion studies using
remote sensing techniques.

Satellites and sensors used in water
erosion assessment
A large number of earth observation satellites
are functioning, and is orbiting our planet to
provide frequent imagery of its surface. The
sensors are which measures reflection of sunlight
in the visible and infrared region of the
electromagnetic spectrum and thermal infrared
radiance, and which actively transmits
microwave signals and records the received
signals. Number of space borne sensors are
revolving along the earth, satellite remote sensing
serves as an important input to erosion
assessments at various spatial scales. These
satellites, provide useful information for
assessing erosion. The sensors can be divided
into two types. The first type of sensors measure
the reflection of sunlight in the visible and
infrared part of the electromagnetic spectrum
and thermal infrared part which is known as
optical sensor and the other type of sensor
actively transmits the microwave signals and
records the received signal which are known as
imaging radars.
16
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Sensors used in soil erosion study
These are some of the sensors used to
assess the soil erosion hazard.

Satellite/Se
nsors

IRS P5
(Cartosat 1)
IRS P6
(Resourcesat1)
IRS P7
(Cartosat 2
Cartosat 2A
RISAT-2
Oceansat-2
Cartosat-2B
Resourcesat2
RISAT-1
Cartosat-2C
Resourcesat2A
Cartosat-2D
Cartosat-2E
Cartosat-2F
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RISAT-2BR1
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0.520.86
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0.500.85
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0.500.85
0.520.86
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9.6
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how land degradation caused due to soil erosion
can be assessed using Remote sensing and GIS
technique.
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Hence, Remote sensing and GIS definitely
plays a very important role in assessing the land
degradation problems that occur in India. This
will help the planners in giving an idea how to
tackle the issue of land degradation by adopting
proper conservation measures.
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Methodology for mapping
The following flow chart gives an idea
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Introduction
Plants host a mesmerizing diversity of
microbes inside and around their roots,
known as the microbiome. The microbiome
is composed mostly of fungi, bacteria,
oomycetes, and archaea that can be either
pathogenic or beneficial for plant health and
fitness. To grow healthy, plants need to
surveil soil niches around the roots for the
detection of pathogenic microbes, and in
parallel maximize the services of beneficial
microbes in nutrients uptake and growth
promotion. Plants employ a palette of
mechanisms to modulate their microbiome
including structural modifications, the
exudation of secondary metabolites, and the
coordinated action of different defense
responses.
The root-microbiome (also called
rhizosphere microbiome) is the dynamic
community of microorganisms associated
with plant roots. Because they are rich in a
variety of carbon compounds, plant roots
provide unique environments for a diverse
assemblage of soil microorganisms, including
bacteria, fungi, and archaea. The microbial
communities inside the root and in the
rhizosphere are distinct from each other, and
the microbial communities of bulk soil,
although there is some overlap in species
composition.
Interactions of Plants with
Beneficial Microbes
Symbiotic Plant-Microbe Associations
Research has unearthed that intimate
interactions of plants with beneficial
microbes first occurred millions of years ago.
The first land plants were colonized by
ancestral filamentous fungi that facilitated
water absorption and nutrient acquisition for
the host plant, while fungi received back
photosynthetically-fixed carbon (Field et al.,
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2015; Martin et al., 2017). This symbiotic
association coevolved in such a successful
direction since more than 90% of living plant
species form symbioses with mycorrhizal fungi, of
which
about
80%
are
classified
as
arbuscularmycorrhizal fungi (AMF) (Parniske,
2008; Bonfante and Genre, 2010). As obligate
biotrophs, AMF needs to sense the presence of
the host plants to complete their lifecycle. The
root-exuded plant hormone strigolactone has
been recognized as the stimulatory signal for
AMF mycelium metabolism and branching and
its concentration gradient from the roots reveal
the proximity to the host plant (Parniske, 2008;
Bonfante and Genre, 2010). Intriguingly, AMF
signaling pathways are very similar to the one
that coordinates the well-known symbiosis
between the paraphyletic group of rhizobial
bacteria and leguminous plants and is therefore
named common signaling symbiotic pathways
(CSSPs) (Maclean et al., 2017; Martin et al.,
2017). In rhizobia, the symbiotic association
begins with the perception of specific rootexuded iso-flavonoid compounds by the microbes
that stimulate root nodule formation (Begum
et al., 2001; Oldroyd, 2013; Poole et al., 2018).
Once symbiosis is established there is a
continuous exchange of nutrients between the
host plant and the microbes. AMF can uptake the
consistently
low
water-soluble
inorganic
orthophosphate (Pi) from soils and transport Pi
through the extraradical mycelium network and
fungal arbuscules inside the root. AMF can also
uptake and transport other major nutrients; for
example, nitrogen is transferred in the forms of
nitrate, ammonium, and amino acids inside
plants by using specialized transporters
(Parniske, 2008; Bonfante and Genre, 2010;
Maclean et al., 2017). In exchange, AMF receives
the entire carbon requirements from plants,
through specific fungal hexose transporters and
fatty acids (Jiang et al., 2017; Maclean et al.,
2017). In rhizobia-leguminous plants symbiosis,

18
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rhizobia reduce atmospheric N2 to ammonia
inside the root nodules and secrete it to
plants, while plants provide rhizobia with
dicarboxylates (Poole et al., 2018).
Nutrient Uptake and Growth
Promotion by Beneficial Microbes
Plants can acquire nutrients even in the
absence of symbiosis with AMF or rhizobia.
Enhanced nutrient acquisition in plants is a
very
common
mechanism
of
phytostimulation and a wide array of
microbes can accomplish this function in
non-mycorrhizal plants (Almario et al., 2017;
Castrillo et al., 2017; Fabianska et al., 2019).
The non-host plant Arabidopsis acquires Pi
through its natural root endophytic symbiont
Colletotrichumtofieldiae (Hiruma et al.,
2016). Hiruma and colleagues (2016)
demonstrated that Pi translocation is the
main plant growth promotion mechanism
provided by C. tofieldiae and this mechanism
is governed by the plant phosphate
starvation status and requires an intact
immune system of the plant. Similarly,
Trichoderma fungi can produce chelating
metabolites that solubilize phosphate and
increase its acquisition by plants to promote
plant growth. Nitrogen acquisition is
mediated on non-leguminous plants by other
microbes which are not belonging in the Nfixing bacteria group (Jacoby et al., 2017;
Martin et al., 2017). Evidence also
accumulates that during root colonization
selected beneficial microbes can hijack the
iron deficiency response of plants. In this
case, following bacterial colonization, there is
the induction of the expression of genes with
a role in iron uptake, and these genes are
commonly used by plants to mobilize and
uptake iron when this element is present in
unavailable forms in the soil (Zamioudis et
al., 2015; Zhou et al., 2016; Martinez-Medina
et al., 2017; Verbon et al., 2017).Beneficial
microbes can promote plant growth by
affecting the hormonal balance of plants.
This beneficial effect can be induced by the
secretion of microbial small secondary
metabolites (SM) that can act as hormonelike plant growth regulators, or by the
production of SM and proteins that enable
microbes to modulate the signaling of plant
defense hormones to successfully colonize
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plant tissues.Numerous microbial species among
plant-associated bacteria and fungi can produce
indole-3-acetic acid (IAA) or auxin-mimicking
molecules that play a direct role in plant growth
and development (Duca et al., 2014; GarnicaVergara et al., 2016). Other microbial
phytohormones or phytohormone-like molecules,
such as cytokinins, gibberellins, and analogs of
defense-related hormones, such as salicylic acid
(SA) or jasmonic acid (JA)-isoleucine are mainly
produced to facilitate microbial colonization
through modulation of plant immunity (Schafer
et al., 2009; Strings et al., 2018c). Moreover,
many plant beneficial microorganisms produce 1aminocyclopropane-1-carboxylate
(ACC)
deaminase that cleaves ACC, the immediate
biosynthetic precursor of ethylene (ET) in plants,
and promote plant growth presumably by
lowering plant ET which can reach inhibitory
levels for plant growth when subjected to stress
conditions (Viterbo et al., 2010; Brotman et al.,
2013; Glick, 2014; Strings et al., 2018c).
Induced Systemic Resistance
Another well-studied mechanism of elevated
plant defense potential is the so-called induced
systemic resistance (ISR) which is triggered by
beneficial members of the root microbiome to a
wide range of plant hosts making them resistant
against various pathogenic threats (Pieterse et al.,
2014). Systemic activation of plant defenses is
ensured by a complex network of defense-related
hormone signaling pathways, which brings the
message of a beneficial interaction, in different
plant organs (Pieterse et al., 2009; Pieterse et al.,
2014). The ISR phenomenon has been firstly
described for bacteria of the genus Pseudomonas,
and this mechanism has been distinguished from
“systemic acquired resistance” (SAR) which is
induced by pathogens (Pieterse et al., 2014). ISR
has also been described for many plant growthpromoting bacteria (PGPR) of the genus Bacillus
and Serratia and plants growth-promoting fungi
(PGPF) of the genus Trichoderma, Fusarium,
Serendipity and AMF (Harman et al., 2004;
Kloepper et al., 2004; Shoresh et al., 2010; Jung
et al., 2012; Pieterse et al., 2014) and is
determined by the perception of microbial
secreted SM (Ongena and Jacques, 2008;
Raaijmakers et al., 2010; Manganiello et al.,
2018; Strings et al., 2018c). Interestingly, ISR is
characterized by the activation of defense
responses only after pathogen attack, saving the
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plant from great energy consumption. This
mechanism of “upon attack” defense
activation is known as priming and is an
energy-saving evolutionary strategy that
allows plants to silently alert their immune
system until a challenge by pathogens or
insects occurs. Following this challenge,
plants will deploy all the cellular responses
faster and/or stronger resulting in a more
efficient and effective resistance (Pieterse et
al., 2014; Martinez-Medina et al., 2016). All
the beneficial associations presented above
are based on the interaction between the host
plant and a single beneficial microbe.
Modern holistic approaches aim to correlate

plant health to the entire plant-associated
microbial community. In this case, microbial
genes are considered as an extension of the
plant's genetic repertoire and perform specific
functions benefiting plant growth, reproduction,
and disease resistance (Vandenkoornhuyse et al.,
2015; Hassani et al., 2018).
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Introduction
The rhizosphere is aunique and dynamic
soil volume both in time and space,
continuously shaped by the interaction
between plant, soil and microorganisms. In
this peculiar soil volume, fluxes and
gradients along the root (longitudinal) and
away from the root (radial), together with
physical,
chemical
and
biochemical
interactions
trigger
rhizosphere
processes.This in turn influencesthe nutrient
solubility as well as their transport in soil
system, ultimately affecting plant nutrient
uptake and allocation. These processes are
often the bottleneck of nutrient mobilization
having an impact both on crop yield and
quality.Hence,
the
improvement
of
cropnutrient use efficiency by exploiting the
intrinsic biological potential of rhizosphere
processeshas been considered as one of the
most scientific frontiers of research in the
current decades.
Rhizosphere: definition and concept
In 1904, German scientist Lorenz Hiltner
first coined the term "rhizosphere" to
describe the plant-root interface; a word
originates from Greek word "Rhiza",
meaning ‘root’ (Hiltner, 1904; Hartmann et
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al., 2008). He described the rhizosphere as the
area with dimension of 2 mm around plant root
that is inhabited by a unique population of
microorganisms and is influencedby root
secretions hence called as ‘root microbiome’.

Fig 1. Structure of root rhizosphere

It
consists
of
three
parts
viz.,
endorhizosphere,
rhizoplane
and
ectorhizosphere. The endorhizosphereincludes
the portions of cortex and endodermis in which
microbes and cations can occupy the "free space"
(apoplastic space) between cells. The rhizoplane
is the medial zone directly adjacent to the root
including the root epidermis and mucilage. The
outermost zone is the ectorhizospherewhich
extends from the rhizoplane out into the bulk
soil. Because of the inherent complexity and
20
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diversity of plant root systems, the
rhizosphere is not a region of definable size
or shape, but instead, consists of a gradient
in chemical, biological and physical
properties which change both radially and
longitudinally along the root.

Methods to delineate rhizosphere
There are variousstandardized and
detailedprotocols for delineating rhizosphere
zone. As per Hechman and Strick (1996),
prepare agar solution (7.5g in 1 litre + 0.06g
bromocresol green + 0.135g CaSO4) and add
the solution to the soil and wait for 10
minutes. Rhizosphere zone is delineated as
pink zone surrounding the roots.
Rhizosphere effect
Rhizosphere effect is defined as the
enhancement
of
growth
of
soil
microorganisms resulting from physical and
chemical alteration of the soil and the
contribution of excretions and organic debris
of
roots
within
a
rhizosphere.The
rhizosphere effect on soil microbial
populationcan be measured by comparing
the population density (colonies forming
units (CFU)) between rhizosphere soil (R)
and bulk soil (S), for which the ‘‘R/S ratio’’ is
employed. Compared to non-rooted bulk soil,
the rhizosphere soil around the plant root
contains much large population of
microorganism which is measured in a
quantitative basis by use of R: S factor. The
rhizosphere
effect
is
higherfor
bacteria>fungi>actinomycetes > protozoa
which is directly related to the amount and
type of root exudates.
Effect of rhizosphere on microbial
population and diversity
The greater rhizosphere effect is
observed with bacteria (R: S values ranging
from
10-20
or
more)
than
with
actinomycetes and fungi. Gram-negative, rod
shaped,
non-sporulating
bacteria
(Pseudomonas,
Agrobacterium)
which
respond to root exudates are predominant in
the rhizosphere while gram-positive spore
forming bacteria (Bacillus, Clostridium) are
comparatively rare in rhizosphere. The
bacterial population in rhizosphere is
enormous ranging from 108 to 109 per gram

VOLUME NO. 17, ISSUE NO.02

of rhizosphere soil. They cover about 4-10% of
the total root area occurring profusely on root
hair region and rarely in root tips. There is
predominance of amino acids and growth factors
required by bacteria, are readily provided by the
root exudates in the region of rhizosphere.
In contrast to their effects on bacteria, plant
roots do not alter / enhance the total count of
fungi in the rhizosphere. The R:S ratio of fungal
population is believed to be narrow in most of the
plants, usually not exceeding to 10. In the
rhizosphere and rhizoplane,fungi may function as
symbionts, pathogens, nutrient sinks, and a food
source for other soil microorganisms. Fungal
mycelia also bind soil particles together to form
aggregates.

Effect of rhizosphere on nutrient
availability
The rhizosphere is a densely populated area
in which theroots must compete with the
invading root system ofneighboring plant species
for space, water, mineral nutrients and soil-borne
microorganisms, feeding on an abundant source
of organic material. Root-root and root-microbe
interaction can either be positive (symbiotic) to
plant, such as association of epiphytes,
mycorrhizal fungi, and nitrogen-fixing bacteria
with roots or negative to plant, including
interactions with parasitic plants, pathogenic soil
microbes.
Therhizosphere conditions favor the N2
fixation mainly by nifHgene control process in
soil because it is carried out by heterotrophic
bacteria that use organic compounds as a source
of electrons for the reduction of N2. Mycorrhizal
associationis a natural strategy, in which fungal
hyphae are extensionsof the root system that
increase the volume of soiland also release
organic acids, that mobilize insoluble Pinto plant
available P. With regard to micronutrient
availability, dicots and non-graminaceous
monocots release organic acid anions which
increase Fe availability by chelatingFe and
decreasing the rhizospherepH. The plant
belonging
to
family
Poaceae
release
phytosiderophores that chelate Fe.
Conclusion
The rhizosphere is a dynamic region
governed bycomplex interactions between plants
and the organisms that are in close association
with the root. The composition and pattern of
21
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root exudates affect microbial diversity
around the plant roots. The benefits of
studying the rhizosphere include the use of
plant growth-promoting organisms and the
suppression of plant diseases and weeds
using biocontrol agents. With greater
understanding of the ecology and biota in the
rhizosphere, this zone of increased nutrients,
biotic activity, and interactionscan be
manipulated to improve plant productivity
and environmental quality.
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Liquid Biofertilizers
Akansha Singh and Vipin Kumar
Ph.D Soil Science and Agricultural Chemistry, Svp University of Agriculture and Technology, Meerut (U.P.)-

Bio fertilizers are referred ‘organic
fertilizers’ or ‘fertilizers containing
organic matter’ these are opposite to
inorganic fertilizers and they contains living
microbes whose activity will influence the
soil
ecosystem.
They
also
produce
supplementary substances useful for growth
and development of the plants. These
fertilizers contain live and efficient
formulates of bacteria, fungi or blue-green
algae either separately or in combination
those are capable of fixing atmospheric
nitrogen, solubilizes phosphorus and
decomposes organic matter or oxidizing
sulphur. They are found in either liquid or
solid forms. However, it has been said that
solid bio fertilizers have shorter shelf-life
hence the use of liquid fertilizers are
encouraging these days.

Why liquid biofertilizers?
Challenges encountered in solid carrier bio
fertilizers that they have lower shelf life of
microbes i.e. up to six months, with initial
population density of 108 cfu/ml, non- tolerance
to UV- rays and temperature of more than 30ᴼC.
However, liquid bio fertilizers have an average
shelf-life of two years with a constant population
count of 109 cfu/ml and can be tolerant to higher
temperatures up to 550 C as well as for UVradiations. They must be stored at 100 C
temperatures. To extend the shelf life of liquid
inoculants addition of sucrose, glycerol, NaH2PO4
and (NH4)2 PO4 must be done. These all can
protect the cell suspension against thermal
shocks, pH variations as well as improves the
applicability and performance of formulated
liquid in the field. They can also counteract the
adverse effects of inorganic fertilizers.

What are liquid bio fertilizers?
These are eco-friendly, cost-effective
consortium of microbes provided with
suitable liquid medium to keep up their
viability for certain periodwhich aids in
enhancing biological activity of targeted sites.
They have cell protectants or chemicals that
promote resting spores and cysts for longer
shelf life and tolerance to adverse conditions.

Functions of liquid biofertilizer
These fertilizers acts on rhizospheric zones in
plants or interior of plants and also contributes to
plant growth by modulating effects of
environmental stress both biotic and abiotic.They
also increases soil organic carbon, microbial
biomass carbon, moisture retention capacity,
nitrogenase activity in roots or in rhizosphere
thereby reinstating the agro ecosystem which was
getting exhausted and degraded due to
agronomic activities associated with conventional
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farming.

Advantages of liquid biofertilizers
1. They have the potential to increase soil
health and productivity by reducing use
of agro chemicals and increasing soil
fertility.
2. Having higher shelf life than carrier
based biofertilizers.
3. Tolerant to higher temperatures and UV
radiations.
4. Due to presence of cell protectant
substances the protection of resting
spores and cyts increases.
5. They are easy to handle and apply hence
no loss of properties due to storage.
6. Dosage is 10 times lesser than
biofertilizers.
7. Soil properties like soil structure,
porosity, water holding capacity and
seed germination all enhances due to its
application.
8. They are cost effective and add 20 to
200kg N ha-1 under optimum conditions.
Application rates
Application of 1ml of liquid bio fertilizers
is equal to the application of 1kg of carrier
bio fertilizer and their dosage is 10 times
lesser than other traditional biofertilizers.
These bioferts must be used with the bone
meal, wood ash or other substances of
natural origin so that their efficiency must be
maximized together with the benefits they
produce. They can be applied by spraying or
fertigation and are usually concentrated and
needs dilution before application.
Methods of their application
1. Seed application must be done by

2.

3.

mixing this solution with 100% jaggery
solution. Spread the slurry over the seeds,
mix them and spread the seeds on the floor
in shaded area. Dry them overnight and then
use these seeds for sowing in the field.
Root application is done in seedling stage
by dipping roots for half an hour. For this in
an acre the inoculation solution of 2 to 2.5lit.
must be used.
Soil application is done at the time of
planting of crops, 20ml of liquid bioferts
must be mixed in compost and incubated
with well decomposed granulated FYM for 24
hrs.

Precautions taken at the time of use of
liquid biofertilizers
1. Never mix it with nitrogenous fertilizers
2. Don’t apply with fungicides
3. Never expose it to direct sunlight so that the
microbes will not die.
4. Must be stored in the temperatures between
0ᴼ to 35ᴼC.
5. Prepare every time the fresh solution dilution
before spraying it to crops.
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12. NEMATOLOGY

Root-knot Nematode Infestation a Threat to
Horticultural Crops
Poonam V. Tapre and Bhumika Patel
Department of Nematology, S.D. Agricultural University, SKNagar, Gujarat-385506

Horticulture in India is a fast emerging
as a major commercial venture, because of
higher remuneration per unit area and the
realization that consumption of fruits and
vegetables is essential for health and
VOLUME NO. 17, ISSUE NO.02

nutrition.
Nematodes
continue
threaten
horticultural crops throughout the world,
particularly in tropical and sub-tropical regions.
For century’s mans essential crop plants have
been plagued by these microscopic organisms
23
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that feed on roots, buds, stems, crowns,
leaves and developing seed (Reddy P., 2008).
Furthermore, roots weakened and damaged
by nematodes are easy to many types of fungi
and bacteria which invade the roots and
accelerate root decay. These deleterious
effects on plant growth results in reduced
yields and poor quality of horticultural crops.
But the damage cause by plant parasitic
nematode to agricultural and horticultural
crops has been undervalued due to
undiagonstic symptoms by nematodes. Fruit
crops are considerably susceptible to
nematode infestation and exhibit 9-28 %
yield
loss
globally
(Khan,
2008).
Horticultural crops are relatively more
susceptible to nematode infestation because
of their soft and succulent roots and other
parts, and their cultivation under conditions
having greater soil moisture which greatly
favor nematode infestation. The crop damage
however depends on the nematode species,
its population and climatic conditions.
Communally occurring nematodes which
attack these crops are root-knot nematode
(Meloidogyne spp.), burrowing nematode
(Radopholus similis), lesion nematode
(Pratylenchus spp.), citrus nematode
(Tylenchulus
semipenetrans),
spiral
nematode (Helicotylenchus spp), reniform
nematode (Rotylenchulus reniformis), Cyst
nematode (Globodera spp.) etc.

Life cycle:
Root- knot nematode:

root- knot nematode is second stage juvenile.
First moulting take place within the egg and
hatching gives rise to second stage juvenile. Then
second stage juvenile moves between soil
particles and they are attracted to plants in
response to chemical stimuli emanating from
susceptible roots. J2 enters into root just behind
the root cap by piercing through the cell wall with
the help of stylet. After penetration juvenile
migrate intercellularly in cortex when juvenile
finds a suitable site, it becomes immobile or
sedentary. J2 commences feeding and injects
secretions from esophageal glands, several
biochemical and cytological changes occur in
plant near head of nematode. Then cells become
enlarge to form Giant cell. These cells supply
nutrition to female throughout life of nematode.
J2 feeds on cell for 2-3 weeks and become flask
shape and undergoes three moults and J3 and J4
formed. J3 and J4 cannot feed as they do not have
stylet. After fourth moult stylet reappears and
feeding starts. The feeding recommences and
female become swallon shape. Thereafter, adult
female lays 200-300 eggs in gelatinous matrix by
the rectal glands. Duration of life cycle varies
with host and environmental condition.

Damage symptoms:
Root-knot nematode (M. inocognita, M.
javanica) in Pomegranate:
1. Yellowing and withering of leaves
2. Gradual wilting and drying of plant
3. Fewer and Undersized fruits
4. Often develops a wilt complex in presence of
Fusarium spp and Ceratocysts fimbriata
5. Root galling often showing rotting
Root-knot nematode (M. inocognita, M.
javanica) Papaya:
1. Stunted growth of plant with yellowing of
leaves
2. big soft galls on roots
3. Weak and premature dropping of fruit
Root-knot nematode (M. enterolobii)
Guava:
1. During initial phase leaves become bronze
color then plants start drying
2. Galling on root

Root-knot nematode sedentary endoparasite
and obligate in nature. The infective stage of
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Management Options:
1. Deep ploughing 2-3 times during summer.
2. Use planting material which are free from
24
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3.
4.
5.

6.

nematode infection.
Raising healthy plants in nematode-free
soil for rooting.
Soil solarization to raise nematode-free
seedling.
Apply Purpureocillium lilacinum @ 20
kg/ha + castor cake 2 t/ha in root zone,
12-18 inches away from tree trunk
approximately 9 inch deep in soil at 6
month
intervals
(Walia
and
Chakrabarty., 2018).
Soil
application
of
Pochonia
chlamydosporia or P. lilacinum @ 100
g/plant + mustard cake@ 1.5,2.0 and
2.25kg/ha in first, second and third year
respectively, two times i.e. first during
November and Second during April
(Walia and Chakrabarty., 2018).

7.

Apply Pochonia chlamydosporia @ 5 kg/ha
in field (Walia and Chakrabarty., 2018).
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13. HORTICULTURE: FRUIT SCIENCE

Cane Fruit (Calamus tenius Roxb.): An Underutilized
Minor Fruit Crop
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Introduction
Calamus tenius Roxb, commonly known
as cane fruit or rattans is an underutilised
minor fruit crop belonging to the family of
palm trees, Arecaceae. It is also known by
different names in different countries such as
Jati bet (India), Bet (Bangladesh), Wai nyair
(Laos), Kyien dui (Myanmar), Pani bet
(Nepal), Wai khom (Thailand) and May dang
(Vietnam). The fruits are edible and are
known to have antioxidant and cytotoxic
potentials (Ahmed et al., 2014); analgesic
and CNS depressant activities (Hossain,
2013). The fruits are available round the year
with peak season being the mid summer
months. They are also considered as a
principal non-timber forest product in
international trade and have social and
economic importance because of their unique
characteristics such as strength, durability,
looks and bending ability. Thus, canes play a
significant role in the livelihood of rural and
tribal people in terms of income generation
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and employment.

Origin and Distribution
Cane fruit is native to Asia and is found
growing in India (North-east and North-central),
Bangladesh,
Nepal,
Bhutan,
Phillipines,
Myanmar, Thailand (North), Laos (Central),
Vietnam (Tonkin) and Indonesia (Sumatra and
Java). In India, besides North- Eastern states,
rattan grows in West Bengal, Bihar, Uttarakhand
and Uttar Pradesh. There are over 70 species of
rattan reported from India till date.
Soil and Climate
It is a tropical plant that is often found in
rainforests. It usually occurs in areas which flood
regularly including much degraded lands and
fairly scrubby stands. It can grow in a wide
variety of soils but prefers moist soils with rich
organic matter, and needs strong sunlight for its
growth and development. Cane fruit is regarded
as a rare species as it is not a commonly
cultivated plant, and those used for commercial
purposes has been harvested from the wild,
leading to a significant reduction in the
25
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occurrence of rattan in its natural habitat.

Description
It is an evergreen, spiny, climbing palm
with large slender stems growing in clumps
that can grow up to 200-300 m. Leaves are
glabrous, pinnate, 45-75 cm long, setose
above, 20-30 leaflets on each side,
equidistant, alternate, linear lanceolate,
acuminate, gradually brcoming smaller
upward, upto 30 cm long and about 1.5 cm
broad. Petiole is short, stout and pale; petiole
and the nerves of the leaflets possess straight
spines. Leaf sheath is armed with flat spines
and bear whip like armed sterile
inflorescence (flagella).
Bracts many,
elongated, tubular, spiny lower with a short
limb and scattered recurved spines, upper
shortly scruffy. Inflorescence is very long,
decompound and flexuose with 4-6 primary
branches. Flowers are minute, male flower is
about 2.5 mm long, second in 3-4 series,
imbricate and suberect. Fruits are subglobose, about 1.5-2 cm in diameter, each
fruit is covered in a soft, woody skin with
overlapping scales in vertical rows. The skin
is often brightly colored, ranging from white
to yellow, or orange to red while the pulp is
cream coloured. Each fruit has between one
and three seeds. The watery pulp has a
complex flavor, being extremely acidic.
Composition
Cane fruit contains protein, potassium
and pectin, as well as nutrients like thiamine,
iron, calcium and vitamin C. Cane fruit are
also high in compounds such as flavonoids,
phenolic acids and tannins, which may be
useful in the prevention of allergies,
inflammation, and even ulcers and tumors.
Its tender shoots are consumed as functional
food or a dietary supplement in South-East
Asian countries due to their rich proteins,
carbohydrates, minerals and fibre content
and reported therapeutic potentials.
Uses
Cane fruit may be eaten raw or used as
souring agents in a variety of dishes and they
are often paired with meat and fish. The fruit
is commonly added whole into dishes like
sinigang, a Filipino sour stew, and dinuguan,
or pork’s blood stew. Consumption practices
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revealed that shoots are consumed in raw, boiled,
fried and roasted forms and also cooked in
combination with other edible items like fish,
meat, black gram pulses, etc. It was reported that
consumption of shoots improved immunity,
purified blood, raw intake killed intestinal
worms, etc. and was found to worsen gastritis
and cause stomach problem if taken in empty
stomach and at night (Thakur and Seth, 2015).
In Ayurveda, it is widely used for treating
fever, piles, dyspepsia, biliousness, wounds and
bacterial infections. Its tumour cell growth, cell
cycle inhibition, anti-inflammatory, anthelmintic
and anti-diabetic activities are also well
documented. Fruits are known to have
antioxidant and cytotoxic potentials, analgesic
and CNS depressant activities whereas, its shoots
are consumed traditionally or for treating
stomach disorders or intestinal worm infection
(Thakur et al., 2016).
Apart from its therapeutic applications, the
stem of the plant is popular in international trade
as raw materials for furniture, construction,
handicrafts and other industries due to its unique
strength, durability and appearance (Sinha et al.,
2018).

Conclusion
Calamus tenuis Roxb is a valuable plant
species with innumerable pharmaceutical
properties besides playing an important role in
handicraft industries which are the major source
of income in rural areas. However, it still remains
as an underutilized species with least concern
among the people. It has also been listed amongst
threatened species in many forest areas in the
country due to habitat destruction, urbanization,
forest fire, climate change and biotic factors.
Therefore, it is highly essential to spread
awareness towards the conservation and
establishment of this potential species.
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period, it takes off as a very usual process. After
rains, populations of grasshoppers explode,
because there is food aplenty. But when the
land becomes parched and grass scarce, the
populations get pushed into smaller and
smaller areas, becoming more packed as
desirable pasture diminishes. At a certain point
of density, the swarm-inducing serotonin gets
triggered and the locusts set off en masse to
find greener pastures. After that, nothing can
stop them except the end of a food chain or an
ocean.

Introduction
While India is struggling to contain the
grief of COVID 19 another storm strikes
through the nation in the form of Locust. The
desert locust (Schistocerca gregaria) is a
notorious species. Found in Africa, the Middle
East, and Asia, this species inhabits an area of
about six million square miles, or 30 countries,
during a quiet period. During a swarm, it could
extend across 60 countries. Locust is a
potential biotic disaster that could destroy the
economic livelihood of a country. It affects the
tenth of a human in this world.

Historic Incidence
Locust is a serious issue in African
countries however we could see the traces of
incidence then and there across countries in
histories over periods. Locust attacks have been
mentioned in almost all ancient texts, right
from wall paintings on ancients Egyptians
pyramids to the Bible and Koran. Ancient
Greeks talked about locust attacks and so did
Sanskrit poems dating back to 747 BC.
The problem that troubled pharaohs, King
Ashoka and King Solomon is still a menace in
today's age. Within recorded history, India has
witnessed several locust plagues and upsurges
since 1812. In the nineteenth century, India
experienced serious locust outbreaks in 1812,
1821, 1843-’44, 1863, 1869, 1878, 1889-’92, and
1896-’97. There have been a dozen plague
cycles in the country since 1860, each lasting
an average of seven years. Crop losses due to
locust plagues have increased the incidence of
famine in India. As per the Union Agriculture

What is a Locust?
It is a harmless little green hopper that
turns into brown, crop-chomping clouds of
swarming locusts with Serotonin, a chemical
compound that sends impulses between nerve
cells and affects everything from sleep to
aggression in humans. When these insects go
into swarm mode, they don't just get super
social, they also completely change physically,
becoming stronger, darker and much more
mobile. These little guys changed from a shy
creature that actively avoided making contact
with other grasshoppers [into a creature]
actively seeking out other insects and joining a
gang. The before-and-after bugs look so
different that, until the 1920s, they were
assumed to be two unique species.
Why Hop into Swarm Mode?
Usually, the swarm occurs after the rainy
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Ministry data, locusts damaged crops worth Rs
10 crore during the 1926-31 plague cycle in
Punjab and Uttar Pradesh alone. During the
1940-46 and 1949-55 locust plague cycles, the
damage was estimated at Rs 2 crore per cycle,
and at Rs 50 lakh during the last locust plague
cycle (1959-62).
The government does not consider locust
upsurges during 1978 and 1993 and several inbetween as major outbreaks. But as per the
government records, 190 locusts swarms had
attacked an area of at least 3,10,000 hectares in
Jaiselmer, Barmer, Bhuj and Jalore districts of
Rajasthan in 1993. Large areas in these
districts again had to be treated with chemicals
to get rid of locust swarms in 1997 and 2005.

Pradesh.
The union government is coordinating with
states governments to restrict locust attacks.
More than 200 locust circle offices and
temporary camps are engaged in conduct in
surveys and control operations. 89 fire brigades
for pesticide spray, 120 survey vehicles, 47
control vehicles with spray equipment and 810
tractor mounted sprayers have been deployed
for effective locust control, as per requirement
during different days.
“The government has ordered for
procurement of additional 55 vehicles and
ensure adequate stock of pesticide (53,000
litres Malathion) with Locust Control
Organizations. We have also given Rs 14 crore
to Rajasthan, which is the worst affected state
with more than 21 districts under attack. We
have also sanctioned safety uniform, spray
equipment and purchase of vehicles for
Gujarat,” said a senior agriculture ministry
official.
Everyday Locust Control Organizations,
district authorities and state agriculture
department
officials
undertake
control
operations with control spray vehicles of LCOs,
tractor mounted with sprayers and fire tenders.
It is also reported that the immature locust
is very active and their mobility makes it
difficult to control the swarm at one location
and it takes 4 to 5 days of control at different
locations to control a particular locust swarm.
Usually, the locust swarms enter the desert
area through Pakistan for summer breeding in
June or July with the advent of monsoon.
However, this year the incursion was much
earlier due to the residual population of locust
in Pakistan. As vegetation dries out, more
groups and swarms will form and move from
these areas to the summer breeding areas along
both sides of the Indo-Pakistan border. Good
rains are predicted during the first half of June
along the Indo-Pakistan border that would
allow egg-laying to occur. The union
agriculture minister Narendra Singh Tomar
had held a meeting with pesticide
manufactures and all stakeholders early this
month to review the preparedness of locust
control.
During 2019-20, India witnessed a massive
locust attack which was successfully controlled.
“Starting from 21st May 2019 till 17th February

Worst of 2020
Most attacks since the historic era have
been found restricted to the Rajasthan, simply
the desertic zone, thus the name Desert Locust
suits it better. However, the high temperature
of summer and global warming form the
conducive climatic condition that has formed
the favourable conditions for them to spread
across from Rajasthan to Gujarat, Madhya
Pradesh, Uttar Pradesh and even Maharashtra.
However, not much damage to crops is
reported as sowing has not taken place in most
of the areas and harvest of winter crops is over.
“Cotton crops in some areas of Rajasthan and
Punjab besides pulses and vegetables have
been affected by locust attack. But we have to
control locust completely before sowing of
Kharif crops begins in June. Otherwise, we may
suffer heavy losses,” said a senior agriculture
department official. A threat is being posed
that it could even spread across the regions of
south India as the monsoon season is being
soon to set in these regions.
Control Measures by the Government
India has a specialised Locust Warning
Organisation, headquartered in Jodhpur. The
centre is responsible for timely monitoring and
planning for locust eradication and assisting
state governments in controlling invasions. The
Central government has also got their arms
ready with 60 sprayers from the United
Kingdom and allowed the deployment of
drones for controlling locust swarm which has
affected around 50,000 ha across states of
Rajasthan, Punjab, Gujarat and Madhya
November, 2020
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2020, a total of 4,03,488 ha area was treated
and locust was controlled. Along with this, the
State Agriculture Department of Rajasthan and
Gujarat coordinated Locust control in cropped
areas of the State. During 2019-20, Control
operations were done in 3,93,933 ha area of 11
districts of Rajasthan; 9,505 ha area in 2
districts of Gujarat and 50 ha area in 1 district
of Punjab.

monetary compensation on offer. The upper
castes mostly remained aloof.

Role of Birds in Locust Control
Kites, crows, storks, starlings, peafowls,
and rosy starling birds fed on locusts. They also
observed that birds killed more locusts than
human effort ever could. Official devised an
insect-control
technique
that
involved
ploughing the fallow lands where locusts were
resting: the escaping insects became an easy
target for birds.
Officials were helped by the knowledge
that similar techniques were being applied in
places like Syria, where birds like rosy pastors,
domestic fowls, partridges were used to
exterminate locusts. This method became so
successful that it was practised well until the
twentieth century. It received favourable
mention in the interim report of the Locust
Committee of 1929, which recommended
protecting birds like starlings and mynas which
fed on locusts as a preventive measure against
locust outbreaks.
It is notable that this scientifically sound,
non-chemical method employed by British
authorities in India to counter locust attacks
was a common practice followed by many
countries through the 19th and 20th centuries
and remains relevant to the present day.
During China’s Great Leap Forward from
1958, a plan to eliminate “four pests” – rats,
flies, mosquitoes, and sparrows – greatly
reduced the sparrow population. China paid
the price for this when a locust outbreak
occurred because sparrows had maintained an
equilibrium by feeding on the insects. In the
following decades, as locust swarms multiplied,
China developed a “duck army” to wage a fight
against the swarms.
China’s deployment of the duck army is
now becoming a diplomatic policy. In
February, there were news reports that China
was considering sending its duck army to
Pakistan to deal with the locust menace. (This
didn’t materialise eventually.)
Among the other species known to be
effective in checking the locust, population are
pigs, toads and snakes. Ground beetles and
parasitic flies are known to reduce the locust
population too.
Punjab Agricultural University suggested
other suggestions too, they are as follows.

Pesticide Residue
There have been a dozen plague cycles in
the country since 1860, each lasting an average
of seven years. Crop losses due to locust
plagues have increased the incidence of famine
in India. Both are extremely toxic and high
level of exposure to the pesticides may cause
nausea, dizziness and even death. They can also
impact soil fertility by altering the ecological
balance.
“We have conducted control operations in
47,000 ha in Rajasthan, Gujarat, Rajasthan
and Madhya Pradesh by spraying pesticides,”
said KL Gurjar, deputy director of the LWO.
Other Measures to Control Locust
One of the key methods is to destroy the
breeding grounds and the locust larvae before
they could fly. Several techniques were
employed for this purpose. One of them was
the use of oil-tarred screens to kill locusts (also
known as Cyprus screen, because it was
popular in that country). They did not prove
effective.
The other two popular methods were the
net system and the dhotar method. The net
system involved holding a “capricious” bag and
swinging it around fields, trapping young
locusts in the process. The dhotar method
involved using a blanket to trip locusts resting
on bushes.
The British deployed a very tactical carrotand-stick method to incorporate Indians into
its system of locust management. The villagers
were often told to render all possible assistance
in their power and were warned that if they
refused to do so. This was not an unpaid job.
They were often rewarded with cash for the
locusts they killed. It was believed that this
would serve as a kind of relief work. This made
a change in caste dynamics. It was mostly
people from the “lower castes” who
participated in these exercises, attracted by the
VOLUME NO. 17, ISSUE NO.02
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During the daytime, the hopping locusts can be
crushed under vehicles with wide wheels. The
flying ones can be scared away by creating loud
drumming sounds or by using torches during
the night

garden, for that we need to plant local trees and
shrubs. The fruit of Neem & Tamarind also
provides abundant food for the birds. The
search for water, foods & shelter, birds have the
same needs as us. Birds need water for
nourishment as well as bathing. Create patches
for birds & edge the pond with rocks, mix sugar
& pinch of salt with water and leave it for your
winged friends. So that they could survive this
summer and save us from the menace to yet be
occur.

Conclusion
However, Insecticides may give temporary
relief during an infestation, but they might also
endanger the birds that act as natural predators
of locusts. The way ahead lies in statesupported protection of birds. This should
include a conscious effort to bring back species
like house sparrows that have been
disappearing rapidly.
An orchard with fruit-bearing trees like
Guava, Ber, Chiku, Pomegranate etc. will
attract fruit-eating birds like Bulbul and
Parakeet and will also provide them with
excellent shelter.
Water always attracts birds so a small pool
may be included, with a gentle slope on one
side for the bathing area of birds. Water plants
like Water Lilies can be planted too. Feeding
the birds may be an important way of helping
them survive. It is also one of the easiest ways
to attract birds to the garden. The best way to
feed birds is to place a bird-table in the garden.
A simple flat plate with square battens around
the edge to prevent food rolling off is quite
adequate.
We can only invite local birds into our
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Introduction
Agriculture is the backbone of most
developing countries, with more than 60% of
the population reliant on it for their
livelihood. Agricultural scientists are facing a
wide spectrum of challenges such as
stagnation in crop yields, low nutrient use
efficiency, declining soil organic matter,
multi-nutrient deficiencies, climate change,
shrinking arable land and water availability
and shortage of labour besides exodus of
people from farming. In spite of immense
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constraints faced, we need to attain a sustainable
growth in agriculture at the rate of 4% to meet
the food security challenges. To address these
problems, there is a need to explore one of the
frontier technologies such as ‘Nanotechnology’ to
precisely detect and deliver the correct quantity
of nutrients and pesticides that promote
productivity while ensuring environmental safety
and higher use efficiency. Nanotechnology
promises to revolutionize the whole food chain –
from production to processing, storage, and
development of innovative materials, products
and applications. Although the potential
30
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applications of nanotechnology are wide
ranging, the current applications in the food
and agricultural sectors are relatively few,
because the science is still newly emergent.
Nanoscience is the study of phenomena and
manipulation of materials at atomic,
molecular and macromolecular scales, where
properties differ significantly from those at a
larger scale. These materials when reduced to
the nanoscale show some properties which
are different from what they exhibit on a
macro scale, enabling unique applications.






Carbon in the form of graphite (i.e.
pencil lead) is soft, at the nano-scale,
can be stronger than steel and is six
times lighter.
Nano-scale copper is a highly elastic
metal
at
room
temperature,
stretching to 50 times its original
length without breaking.
Shiny orange yellow Gold changes
its colour to brownish black on
reducing the size

Methods of Nanoparticle Production
There are two process for nanomaterial
creation including "bottom-up" processes
(such as self-assembly) that create nanoscale
materials from atoms and molecules, and
"top-down" processes (such as milling) that
create nanoscale materials from their macroscale counterparts.
Top-down approach: As the name
suggests, the top-down approach means from
top(larger)
to
bottom(smaller).
This
approach is similar to making a statue made
of stone. As in making of a statue, a bulk or
big piece of stone is taken, similarly in topdown approach; a bulk piece of material is
taken. Then carving and cutting is done until
desired shape is achieved.
Example: Different kinds of lithographic
techniques cutting (such as electron beam,
photo ion beam or X-ray lithograph cutting),
etching, grinding, ball milling and sol gel
technique.
Bottom-up approach: As the name
suggests, the bottom-up approach means
from bottom (smaller) to top or up(larger).
In this technique, a nanometric structure is
taken then using methods of assembly or self
assembly, a mechanism is developed which is
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larger than where it is started.
Example: all cell use enzymes to create DNA
by taking constituent molecules and binding
them together to make the final component.

Type of Nanomaterials
Carbon-based nanomaterials: These
nanomaterials are composed mostly of carbon,
most commonly taking the form of a hollow
spheres, ellipsoids, or tubes. Spherical and
ellipsoidal carbon nanomaterials are referred to
as fullerenes, while cylindrical ones are called
nanotubes. These particles have many potential
applications, including improved films and
coatings, stronger and lighter materials, and
applications in electronics (Oberdorster et al.,
2006).
Metal-based nanomaterials : These
nanomaterials include quantum dots, nanogold,
nanosilver and metal oxides, such a titanium
dioxide, zinc oxide, magnesium oxide, iron oxide
etc. A quantum dot is a closely packed
semiconductor crystal comprised of hundreds or
thousands of atoms, and whose size is on the
order of a few nanometers to a few hundred
nanometers.
Dendrimers: These nanomaterials are
nanosized polymers built from branched units.
The surface of a dendrimer has numerous chain
ends, which can be tailored to perform specific
chemical functions. This property could also be
useful for catalysis.
Nanocomposites: Combine nanoparticles
with other nanoparticles or with larger, bulk-type
materials. Nanoparticles, such as nanosized clays,
are already being added to products ranging from
auto parts to packaging materials, to enhance
mechanical, thermal, barrier, and flameretardant
properties.
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2.
3.
4.
5.
6.
7.

Declining organic matter
Multinutrient deficiencies
Climate change
Shrinking arable land and water availability
Resistance to GMOs crops and
Shortage of labour

Application of Nanotechnology in
Agriculture and Allied Science
1. Nanoforms zeolites for slow release and
efficient dosage of water and fertilizers for
plants; drugs for livestock; nanocapsules and
herbicide delivery.
2. Nanosensors for soil quality and for plant
health monitoring; nanosensors for pest
detection.
3. Nanomagnets for removal of soil

contaminants and
4.

Why should agriculture scientist
think of nanotechnology
1. Crop yield stagnation

Nanoparticles
for
new
pesticides,
insecticides, and insect repellents.
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Abstract
Sweet potato, foxtail millets, Mahua,
Bael and Karonda are used from long time
in the India because of its nutritional and
medicinal value mostly in rural areas.
Instead of having lots of benefits it uses in
food industry is still scanty. Therefore, there
is a need to research on this area to prevent
from disease. These traditional or local
crops and food are good for almost age
group from infant to old age people. Though
these traditional food consumptions are
good for health but its consumption beyond
a limit may harm the health. It would be
reasonable to surmise these crops or fruits
have a promising role to play in enhancing
nutritional and food security.
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Introduction
India is origin of numerous fruit commodity
and the most of crops is constrained to its
growing region only. Many fruits have high
nutritional and medicinal properties yet their
commercial cultivation is lacking.
The most common underutilized fruits which
are gaining its popularity are sweet potato, foxtail
millet, bael, mehua karonda and many more.
These fruits are also rich source of food,
nutritional and medicinal values. The processing
and
utilization
of
these
underutilized
commodities may help the national and
international markets if it is properly focused.
There is need for emphasizing on nutritional,
food and medicinal value of these underutilized
commodities and its impact on betterment of
health
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Sweet potato
Sweet potato contains substantial
amounts of fiber, vitamin C and beta
carotene particularly in varieties with highly
colored roots which make it is a nutritious
root crop. It contains complex carbohydrate.
It helps to prevent Vitamin A deficiency,
manage diabetes, stress levels, healthy blood
pressure and protect against cancer. It
contains a large amount of fibers, which
improves the health of the gut as well as
digestion. The consumption of sweet
potatoes can increase intake of fibers needed
to promote proper digestion and could help
in lessen the constipation and symptoms of
irritable bowel syndrome. Sweet potato
contains complex carbohydrates and has low
glycemic index (GI) which help in break
down of the sugars in blood more slowly,
which prevents a sharp spike in blood sugar.
It also contains magnesium, a mineral that
helps to reduce stress. 280g of sweet potato
should be eaten to maintain the human
weight [1]. Jam, hotcake, donuts and catsup
are some value added products.
Foxtail Millets
Foxtail millet (Setaria italica (L.) P.
Beauv.) is a major millet and easily cultivated
cereal grains belonging to the Setaria genus
of Poaceae family. It contains a pertinent
number of nutritional components, especially
starch, protein, vitamins, and minerals. It
has complex carbohydrate which tends to
covert glucose slowly and aid to provide
energy. It helps to lower the risk of diabetes,
heart diseases, and blood glucose levels and
improve insulin response. It reduces toxins
that go rampant inside the body. It is low on
allergenic. It is high in calcium which helps
in reducing the risk of hypertension [4].
Fiber content of millets helps to keep up
the health of the gastrointestinal system and
eliminate problems like constipation, excess
gas, bloating and cramping gastric ulcers etc
in adult as well as babies. Due to its alkaline
nature, it helps to maintain better pH and
digestion [7].
The consumption of foxtail millet
significantly decreases diastolic blood
pressure (DBP) in impaired glucose tolerance
(IGT) subjects suggested that increasing its
consumption might be contributing to
VOLUME NO. 17, ISSUE NO.02

reducing the risk of hypertension [8]. The intake
of 50 g of foxtail millet per day significantly
improved the health. Vermicelli, semolina
(rawa/suji), dosa and cake are some value added
prodcuts of foxtail millets.

Mahua
Mahua (Madhuca longifolia) belongs to
family sapotaceae. It possesses sweet flowers
which has a lot of traditional values for the
development of various fermented, nonfermented and other value-added product can
also be formed with the help of mahua. Halwa,
meethi puri, barfi are some non-fermented
products whereas fermented products comprise
mahuli. It contains plentiful phytochemical
attributes. Traditionally, it is also used as a
medicine for many diseases including headache,
diarrhoea, skin and eye diseases. Traditionally,
the fresh flowers are dried under direct sunlight
for 2-3 days after harvesting and stored in gunny
bags in ambient condition [ 5].
Bael
Bael (Aegle marmelos) is an important
member of Rutaceae family and native to India.
Bael fruits contains vitamin and mineral contents
include calcium, phosphorus, iron, carotene,
thiamine, riboflavin, niacin and vitamin C [2].
The fruit is considered one of the richest sources
of riboflavin. Marmelosin in fruit has
therapeutically active factor of fruit which is
remedy of the stomach ailments. Bael fruit slices
are sun dried for further use, pulp is converted to
prepare sherbet and syrup, marmalade prepared
from its fruits is used to treat diarrhea and
dysentery. Fruits are also used for the
preparation of powder, preserve, nectar and
toffee [3]. This is also helpful to cure fever,
catarrh and asthma.
Karonda
Karonda (Carissa carandas L.) belongs to
the family Apocynaceae and another native fruit
of India. Fruits taste is sour and astringent, are a
very rich in iron contains a good amount of
vitamin C, protein, carbohydrates, fat, fibre and
calcium. Jelly, sauce, Carissa cream or jellied
salad, pickles, sauces and chutney are various
products which can be used to prepare using this
fruit. The dried fruits may act as a substitute for
raisins [6]. Malaria, epilepsy, nerve disorder,
relieve of pain and headache, fever, blood
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purifier, itches and leprosy can be cured
traditionally [6]. Alkaloids, flavonoids,
saponins and large amounts of cardiac
glycosides,
triterpenoids,
phenolic
compounds and tannins are the major
bioactive
constituents,
which
impart
medicinal value to the herb. These chemicals
are very effective in the treatment of scabies,
intestinal worms, pruritus, biliousness and
also used as antiscorbutic, anthelmintic [7].
1-3 g intake is recommended dose.

Conclusion
These raw ingredients are rich in
carbohydrate both complex and simple and
fibre which helps to boost digestion power,
prevent from diabetes, blood sugar,
maintains stress level, detoxify liver. These
are baby and adult friendly. They help to
prevent from cancer diabetes and blood
pressure. These sweet potato and foxtail
millet remain under-utilized as a food source.
It is however receiving increased research
and commercial attention, especially because
its cultivation and processing is not too
demanding from point of view of agricultural
inputs. It would be reasonable to surmise
that bael, mehua, karonda, foxtail millet and
sweet potato has a promising role to play in
enhancing nutritional and food security.
there is a need to popularize it in urban area
to for enhancing the food security and
prevent from many diseases.
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Introduction
Finger millet (Eleusine coracana L.)
normally recognized as ragi/mandua, is
vitalused staplefood around India. Ithas
sustainable strength and could be stored for
years devoid of infestation by any insect and
pests. Moreover, it is gluten free milletgrain,
andappropriate
for
gluten
sensitive
patients.It islow glycemic index (GI) grain,
soappropriate for diabetic patient.As it is
nutritionally higherthan other crops but it is
still underutilised one.Inrecent yearsits
consumption along with other millets has
been increased mostly in the urban area due
to awareness of its nutritional & medicinal
properties.
Nutritional Importance and Health
Benefits
It contains protein (9.8%), mineral
(2.7%), carbohydrate (81.5%) and crude fiber
(4.3%). It also contains lysine, valine and
threonine.Apart from containing proximate
compositions it is a rich source of minerals
(calcium, phosphorous, Iron), vitamins
(Vitamin B, Vitamin E) and other
micronutrients.It
improves
nutrient
distributiondue tobetter blood flow. The
calcium content and iodine content are
higher among all the food grains.It regulates
blood glucose level, reduces high cholesterol
levels, lowers diabetic heart diseases,
strengthens body bones, relaxes blood vessel,
reduce high blood pressure, preventsanaemic
disorders. It alsoreduces the severity of
asthma & migraine attacks and lowers the
risk of getting gallstones.
Anti-nutrient content
Despite of having numerous nutritional
profiles, it contains certain anti-nutritional
factors which if present higher than
permissible limit is harmful for the body. The
few
antinutritional
factors
with
disadvantages of excess amount are shown in
Table 1.
Table 1 Anti-nutritional content and its
disadvantages
S.No.
1

Antinutrition
Tannins

Disadvantages of
Excess Amount
reduces the iron intake,
protein digestibility, feed
intake, growth rate and
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2

Phytate

3

Oxalate

4

Saponin

net metabolizable energy.
interferes with zinc and
calcium absorption and
makes them unavailable
for absorption in
intestines.
affects the calcium and
magnesium metabolism
and prevents their
absorption in human
body, cause kidney stones
affects digestive & central
nervous system, causes
cardiovascular disease,
decrease protein
digestibility and
absorption

Processing Technologies to Reduces the
antinutritional factors
Alike to cereal grains, finger millet also
requiresfew basic steps of primary processing
unit operations, like cleaning and grading. These
mentioned unit operations are vital for adding
value to the final product. Moreover, to get better
shelf life of finger millet flour along with
processed foodstuffs reduction of anti-nutritional
features is essential. The amount of antinutritional factors can be reduced to permissible
limits with the application of certain pretreatments
like
soaking,
germination,
decortication, roasting; etc.The processing
methods with its advantages are shown in Table
2.
Table 2 Processing Techniques and its
advantages
S.No.
1

2

3

35

Processing
technique
Soaking

Advantages

reduces polyphenols,
phytate, saponins,
oxalates and trypsin
inhibitors and improve
bioavailability of
minerals
Fermentation reduce antinutrient
factors, enhance net
protein utilization,
niacin, thiamin,
riboflavin and biological
value, increase mineral
availability,improves
the protein digestibility
Germination protects grains from
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4

5

6

fungal infection, reduce
tannin, phytic acid and
trypsin inhibitors
activity, increase
threonine, tryptophan
and protein content
Decortication reducetannin, phytate
phosphorus and
polyphenols content,
enablesbioavailability of
protein and minerals,
induceappearance,
organoleptic &
antinutritional content
Parboiling
achieve maximum
recovery of grains
without nutrients
losses, helps to
penetrates the watersoluble nutrients
Roasting
enhance grain
digestibility, prevent
nutrient loss, reduce
saponins, alkaloids and
trypsin inhibitors,
minimize fat hydrolysis,
enhance bioavailability
of nutrients

Value-added products of finger
millet
By using various processing techniques,
this underutilized crop can be transformed
into the variety of traditional and commercial
value-added products. Addition of finger
millet in variousfood items improves the
fibre, micronutrients and minerals content.
Multi-grain flour: The idea of multigrain flour or composite flour i.e mixing of
two or three types of grains is not new to the
mankind which is suitable for chapati
making.
Malted Flour:As arich source of calcium
and sulphur,weaning food is prepared from it
using composite malt flour which contains
finger millet, bengal gram and green gram.
Themalted flour can also be used to prepared
beverage called “ragi malt” whichis used as
energy drink & health drinks for all age
groups.
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Fermented foods: Foods like Idli and Dosa
are well-liked foods in several parts of India as a
breakfast or even as an evening meal in south
India. Adding finger millets increase the
availability of nutrients in these products.
Extruded products:Finger millet flour has
good extrusion characteristics hence, used for
preparation of several extruded products with
better nutritional quality. Products like pasta and
noodles recognized as convenience food products
prepared using cold extrusion technology.
Bakery products: Certain bakery foods like
bread, biscuits and muffins are being prepared
using finger millet as a main ingredient which
ultimately increases the nutritional quality.

Conclusion
Finger millets is an under-utilized crop with
superb nutritional quality. Some anti-nutritional
contents like tannins,phytate, oxalate, saponin
are present in this crop should be minimise by
several techniques like soaking, germination,
roasting etc. It can be used to prepare valuedadded products with higher nutritional load like
multi-grain flour, malted flour,fermented
foodslike idli and dosa, extruded products like
pasta and noodles andbakery products like bread,
biscuits and muffins.
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18. AGRICULTURE
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Rice:
Hull - Each grain of rice is enclosed in a
tough outer hull, or husk, that needs to be
removed before it can be consumed. This
layer is removed in all rice types.
Bran - Under the hull, the bran layer is
not removed in all rice types. This nutritious
whole grain section is usually tan-colored,
but it may be reddish or black depending on
the pigmentation in the bran layers. The bran
layer may be consumed, but it is often
removed when further processing rice.
White Rice - Once the bran and germ
layers are removed, white rice remains.
Known as the endosperm, this is the part of
the rice that is most commonly consumed.
Germ - Found under the hull, the germ,
or rice kernel, is nutrient-dense. Full of B
vitamins, minerals, and proteins, it helps give
rice its color and added nutritional benefits.

Types of Rice
Based on Length and Shape
Rice is often characterized as one of
three varieties - long grain, medium grain, or
short grain rice. These varieties refer to the
length and shape of the grain. Simply
speaking, long grain rice will have a longer
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cylindrical shape, whereas short grain rice will be
shorter and wider.
Long Grain Rice- This rice has milled grains
that are at least three to four times as long as they
are wide. Due to its starch composition, it is
separate, light and fluffy when cooked.
Medium Grain Rice - When compared to
long grain rice, medium grain rice has a shorter,
wider kernel. Since the cooked grains are more
moist and tender than long grain rice, the rice has
a greater tendency to stick together.
Short Grain Rice - Featuring grains that are
less than twice as long as they are wide, this rice
is short and best for sushi. It has a sticky texture
when cooked.
Texture
When cooking rice dishes, you'll want to
think about the desired texture of the rice. The
starch content varies from rice type to rice type. It
will affect whether rice is sticky or light and
fluffy.
Sticky Rice - Also known as sweet rice, sticky
rice is grown mainly in Southeast and East Asia
and is used in many traditional Asian dishes,
desserts, and sweets. When cooked, sticky rice is
especially sticky and is often ground into rice
flour.
Parboiled Rice - This “rough” rice has gone
through a steam-pressure process before milling
that gelatinizes the starch in the grain. This
process produces a more separate grain that is
light and fluffy when cooked. Converted rice is
a type of parboiled rice that has been further precooked, which ultimately allows you to whip up
dishes of rice even faster.
Color
Rice is naturally brown after harvesting, but
once the nutrient-rich outer layer of bran is
removed, it is white in color. Red rice, black rice,
and purple rice all feature unique pigmentation
in the bran. For these colorful rice varieties, the
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bran layer usually remains for added visual
appeal and added nutritional value.
Polished Rice - The term “polished”
simply refers to white rice that has had its
outer brown layer of bran and germ removed.
Rice that has shed its bran layers can also be
referred to as "milled rice."
Brown Rice - This healthful rice sheds its
outer husk and retains its bran and germ
layers that give it a characteristic tan color.
Though brown rice takes a little longer to
cook than white rice, the nutrient-dense
layers are rich in vitamins and minerals.
Forbidden Rice - High in nutritional
value, this rice is also known as black rice
and has a mild nutty flavor. Slightly sticky
when cooked, it is used in a variety of
Chinese or Thai dishes, including Chinese
black rice cake and mango sticky rice. Mix it
with white rice, and it also adds color to any
rice pilaf or rice bowl.
Wild Rice - Wild rice grains are
harvested from the genus Zizania of grasses.
High in protein, wild rice adds a colorful,
exotic flair to any rice dish. Serve it with stir
frys, mushroom soups, or casseroles for
something new.
Aroma
Aroma is another factor to consider
when cooking with rice. Certain rice varieties
give off pleasing fragrances while being
cooked. Add a sensory element to your
guests' dining experience with these rice
types.
Basmati Rice - Basmati rice is a type of
long-grain rice that is popular among Indian
cuisine and other ethnic dishes. Cooked
basmati rice imparts a subtle nutty or
popcorn-like flavor and aroma.
Jasmine Rice - Jasmine rice, sometimes
known as Thai fragrant rice, is a type of long
grain rice with a long kernel and slightly
sticky texture when cooked. Use it to infuse a
subtle jasmine flavor and aroma into your
dishes.

Varieties of rice& its medicinal uses:
Many varieties of rice are found in India.
The qualities of some important varieties are
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described here.
i) Mani samba rice: Good quality of
Mani samba rice cures diabetes and
nourishes the body. It prevents
indigestion and so it is good for elders
and infants as well.
 ii) Seeraga samba rice: Seeraga
samba cures vatha diseases and
produces good apetite. It is sweet in
taste.
 iii)
Kunrimani
samba
rice:
Kunrimani samba cures vatha diseases;
improves
physical
strength
and
spermatogenesis. It also gives clarity to
mind.
 iv) Eerkku samba rice: Eerkku samba
is used for offering to the deities. Though
it is very palatable, it increases pitham.
 v) Kar rice: Kar variety of rice
increases vatha and physical strength,
but it cures sluggishness. It is one of the
varities that causes eczema and
indigestion.
The rice varieties of manakkatthai, valan and
karunguruvai cure mild poison, ulcers and other
skin diseases. But they may cause eczema.
Rice is consumed either in cooked form
separately or made into pongal with pulses or
jiggery. It is also cooked with pepper (Piper
nigrum), curd, mustard (Brassica juncea),
sesame (Seasomumindicum), black gram and
tamarind juice. Pounded rice or rice flour is used
for preparing dishes like idli, dosai, athirasam,
puttu, gruel and adai. If they are properly cooked
they give beneficial effects to the body.
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19. AGRICULTURAL SCIENCE

Remote Sensing Technology to Assess Cotton Diseases
P. Valarmathi
Scientist (Plant Pathology), ICAR-CICR, Regional station, Coimbatore

Remote sensing technology has been
used to detect and map crop diseases.
Airborne and satellite imagery acquired
during crop growing seasons can be used not
only for early detection and management of
diseases, but also for the control of recurring
diseases in future seasons. With variable rate
technology in precision agriculture, sitespecific fungicide application can be made to
infested areas if the disease is stable,
although traditional uniform application is
more appropriate for diseases that can
spread rapidly across the field. The airborne
and satellite imagery and variable rate
technology have been used for detecting and
mapping cotton root rot, a destructive
soilborne fungal disease, in cotton fields and
how site-specific fungicide application has
been implemented using prescription maps
derived from the imagery for effective control
of the disease.
Airborne
imaging
systems
with
multispectral and hyperspectral cameras
have been used for detecting mapping crop
diseases for a few decades. The feasibility of
airborne color-infrared (CIR) videography
was demonstrated for detecting root rot in
cotton. Both airborne and satellite imagery
can be used to map cotton root rot
infestations. Airborne imagery has fine pixel
size, but its availability varies by location and
time of year. High resolution satellite
imagery is another important image source
because of its short revisit time and large
ground coverage. Land sat imagery is free,
but the spatial resolution is too low for
accurately mapping smaller infestations.
Satellite imagery with a pixel size of 5 m or
less would be more appropriate. There are a
number of such satellite sensors, including
GeoEye-1, Pleiades, WorldView-3 and -4, and
GaoJing-1. Three airborne multispectral
imaging systems (three-camera, fourcamera, and two-camera) and one satellite
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sensor (Geoeye- 1) were used for image
acquisition for the cotton root rot project over the
years. The three-camera imaging consisted of
three digital cameras with visible to near-infrared
(NIR) sensitivity to obtain 8 bit images with 1024
pixels. Non-infested areas have a reddish color,
while infested areas exhibit a greenish or light
blue tone. Cotton root rot infestations can be
readily differentiated from healthy plants on the
CIR images. For site-specific management of
cotton root rot, it is necessary to delineate the
infested areas within a field from an airborne or
satellite image. Most image-processing software
packages such as Erdas Imagine and ENVI can be
used to classify the image and then create the
prescription map for use by a variable rate
control system. Moreover, other less expensive
software products such as Trimble Ag Software
and AgLeader SMS, which have been used in
agriculture, can be used for this purpose. In
addition, free image processing software such as
QGIS is available for image processing and
prescription map creation (Yang et al., 2019).
Yang et al., (2011) presents an overview and
summary of the methodologies and results on the
use of remote sensing technology for evaluating
cotton defoliation and regrowth control methods
and for assessing cotton root rot infection.
Ground reflectance spectra and airborne
multispectral and hyperspectral imagery were
used in these studies. Ground reflectance spectra
effectively separated different levels of defoliation
and airborne multispectral imagery permitted
both visual and quantitative differentiations
among
defoliation
treatments.
Airborne
multispectral
and
hyperspectral
imagery
accurately identified root rot-infected areas
within cotton fields. Results from these studies
indicate that remote sensing can be a useful tool
for evaluating the effectiveness of cotton
defoliation and regrowth control strategies and
for detecting and mapping root rot damage in
cotton fields. Compared with traditional visual
observations and ground measurements, remote

39

November, 2020

ISSN No.:2321-7405

sensing techniques have the potential for
effective and accurate assessments of various
cotton production operations and pest
conditions.
Remote sensing provides a convenient
and useful means of recording the extent of
root rot damage by detecting changes in the
plant canopy. Photographed cotton fields
infected by the root rot fungus from an
airplane.
Aerial Color-Infrared
(CIR)
photography to document the distributions
of cotton root rot damage and detect the
change in root rot areas after chemical
treatments. Multispectral video imagery for
the detection of cotton root rot was
evaluated. With recent advances in remote
sensing, global positioning systems (GPS),
and image processing techniques, this

disease can be more effectively detected and
mapped for management. Airborne multispectral
imagery for detecting and mapping root rot
damage in cotton fields for the management of
the disease. Airborne multispectral and
hyperspectral imagery for detecting and mapping
root rot damage in cotton fields.
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Introduction
Insect crop pests impose an immense
burden on global health, and greatly
influence on agricultural productivity. The
conventional control measures, such as using
insecticides for long periods will be effective.
Furthermore, continued use of insecticides
has led to negative environmental effects.
Thus, the need for novel environmentally
friendly control strategies has been suggested
to complement current insect control
measures.
Biological control is the introduction of
predators, parasitoids and pathogens to
reduce or suppress pest populations.
Wolbachiaare
inherited
bacteria
of
arthropods that have recently attracted
attention for their potential as new
biocontrol agents. They are superior over
other bio control agents as they are less
affected by environmental stress and ecofriendly.
Specific
strains
of
Wolbachiamanipulate host reproduction by
using several strategies such as cytoplasmic
November, 2020

incompatibility, parthenogenesis, feminization
and male killing. These strategies induced by
specific strains of Wolbachia can be delved and
integrated in different hosts to manipulate their
behavior to increase natural enemies and to
decrease pests and vector population.

Detailed description of Wolbachia
Wolbachia- asecondary endosymbiont
which is maternally inherited intracellular
rickettsiae, like bacteria belonging to the
αProteobacteria. Wolbachiawas first reported in
reproductive tissues of Culexpipiens by
Hertig&Wolbach
in
1924.
Since
then,
Wolbachiahas been found worldwide in
numerous arthropod species, including: insects,
mites, spiders, terrestrial isopods, as well as
mutualistic
association
between
filarial
nematodes. Approx. >65% of insect species
harbourWolbachia.
Wolbachia induced infections/reproductive
abnormalities in hosts:
1. Cytoplasmic incompatibility (CI)
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It is a phenomenon
that results in sperm and eggs being unable
to form viable offspring. The effect arises
from changes in the gamete cells caused by
intracellular parasites like Wolbachia, which
infect a wide range of insect species. As the
reproductive incompatibility is caused by
bacteria that reside in the cytoplasm of the
host cells, it is referred to as cytoplasmic
incompatibility which can successfully used
to control insect pest by external ingestion of
wolbachia into insect body (Tagamiet. al.,
2006)
2. Parthenogenesis induction (PI)

This can be used to
enhace the natural enemy populations
through artificial inoculation of wolbachia by
Thelytokous parthenogenesis induction (PI)
where unfertilized eggs of the host develop
into diploid females instead of the usual
haploid males (Arakaki et. al., 2015).
In the first meiotic division, the
chromosomes condense properly in prophase
but fail to segregate in anaphase, resulting in
diploidization of the nucleus. Gamete
duplication which results in homozygosity at
all loci.
3. Feminization

VOLUME NO. 17, ISSUE NO.02

Wolbachiasuppress the development of the
androgen gland to induce genetic males develop
into fully functional females (Srinivasamurthyet.
al., 2013). Sex ratio is distorted without loss in
the number of progeny produced so that
indirectly used in control by increasing natural
enemy population to check the insect population.
4. Male killing: It affect insect reproduction
directly
by
sex
distortion.
Before
gastrulation, associated with abnormal
cleavage patterns; achromatic spindles, with
abnormalities of the mitotic process, which
account for most embryonic deaths in malekilled lines (Hurst et. al., 2000). Male killing
strains of the wolbachiawhich are already
present in some of the insects can be inserted
on to other insect which kill the male
population thus decreasing the number of
matings and finally suppressing the
population of insects.

Factors affecting expression of
Wolbachiaphenotypes/abnormalities
Host
diapause,
Hostnuclearbackground
influenceWolbachiaexpression
and
their
dynamics density, food quality, rearing
temperature, mating frequency, age, genotype,
mating history and larval environment, bacterial
strains, bacterial load, maternal transmission
rates and Heat shock .
Conclusion:
Many phenotypic strategies caused by
Wolbachia to benefit itself can be studied and can
be effectively utilized in controlling insect
population directly by altering its reproductive
properties or indirectly by increasing the natural
enemies population. But before introducing
Wolbachiainto target genome they should be
studied for host compatability and maternal
transmission rate.
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Japanese Garden-Types and Features
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Garden is a man-made creation which
brings the nature in miniature, which can be
considered as lungs of the city, as it plays a
pivot role in maintaining better environment
of the location besides offering a pocket for
relaxation and recreation. There is different
garden styles viz., Mughal garden, Persian
garden, Italian garden, English garden,
French garden etc. Japanese garden is one
among them with informal type and intend
to definite purpose.
Origin: The origin of the Japanese
garden dates back to the period of Empress
Suiko (592-628 A.D). The idea of Japanese
garden is not got initialized in Japan, but it
got its impetus in China, when Japanese
merchants evidenced the gardens that were
being built in China and became inspired by
the Chinese gardens.
History: Japanese gardens acquired the
substantial changes from 600 A.D. to 1900
B.C. During Nara period (646-794 A.D.)
Japanese laid the gardens with the influence
of Chinese gardens after that in Heian Period
(794-1185 A.D.) along the Chinese, Koreans
architecture also influenced the Japanese,
during which they emphasized on open
space, water channels, ponds and water falls.
In the middle of the Kamakura period (11851392 A.D.), Zen sect priests make a
difference in the garden and accented on
water, stones and evergreen plants. During
the period of Muromachi (1392-1573 A.D.)
flat and hill gardens were developed. Finally
the gardens of Edo period (1603-1867 A.D.)
had incorporated variety of feature like lakes,
islands surrounded by paths, rockeries etc.
Theme: Design of Japanese garden is

November, 2020

based on respective idea of Heaven and the
important saying of Japanese is that “unless a
garden has an air of peace it’s not worth a place
visiting. It should be the place where the mind
finds rest and relaxation” (Randhawa and
Mukhopadhayay). Other vital points in Japanese
garden are its immutability and persistency.
Roshanara Park at Delhi and Residential complex
of the poet Tagore at Santiniketan are the famous
Japanese style gardens in India.

Types: Japanese gardens are classified
in to different types based on position,
shape and utility. They are
1. Hill garden: in Japanese this garden style
is known as Tsukiyama-niwa or Tsukiyamasansui means hills and water. Important
feature of this garden includes hill, water in
the form of stream or pond or water falls,
bridges, lanterns, stones and trees.
2. Flat garden: Hira-niwa is the Japanese
term used to represent the flat garden. Flat
garden is free of hills and mountain
structures at the same time the word flat
doesn’t implies the horizontal surface as it
has been incorporated with the stones and
earth mounds. Features of the flat garden
include wells, water basin and trees.
3. Tea garden: This is one type of Japanese
garden which has been designed purposefully
to celebrate Tea ceremony. Intimacy is the
common requirement of any celebration, this
garden is enclosed by a fence. Tea garden is
generally delineated in to two an outer
garden (soto-roji) and inner garden (uchiroji). The outer tea garden generally has a
waiting place, a stone lantern for
illumination, a wash basin to rinse the hands
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and a pave stepping to inner garden.
Inner garden has the tea house where
the invitees can find a place to have a sip
of tea. Vegetation is very much limited
only deciduous trees planted in outer
garden and shade loving evergreens are
preferred in inner garden. The entrance
of the tea house is through a low-door so
that guests have to enter in a bending
posture, representing respect and
humility.
Passage
garden:
Roji-niwa
is
Japanese passage garden. This kind of
garden can be laid out in the narrow
passages, between the place of two
buildings or the approaching areas.
Garden lay out is very simple with little
vegetation.
Sand garden: This is the only garden
devoid of vegetation and become the
simplest among all the gardens. The
most famous sand garden exists in Kyoto
and is known as Ryoanji garden. Main
features of this garden are grouping of
few vertical and prostrate stones. Gravel
is racked in most simple forms to give
the best shapes.

Features
1. Water: water bodies are the main
feature of the Japanese garden, which
consists of ponds, streams, water falls,
fountains, wells and water basins. The
main theme behind bringing water in the
garden is to imitate the nature. As the
Japanese garden is informal in style,
ponds
of
irregular
shapes
are
constructed with irregular rock border.
Streams of water arranged very naturally
and the water falls resembles the natural
water falls as they are manipulated to
drop from different levels. Fountains of
different shapes and sizes are placed in
the garden depending on the proportion
and theme. Initially wells served their
utility, but now a day they become the
ornamental feature of the garden.
2. Islands:islands of varying number and
scale, and the tradition came into the
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modern period. Some of these islands are
accessible by means of bridges connecting
them to the shore and sometimes to each
other, while others stand as isolated units.
3. Bridges: bridges are the features used to
connect the islands with the shore and often
with each other. In the early period, some of
the bridges of the large boating ponds were
arching structures of Chinese inspiration,
allowing boats to pass beneath them. They
could be built of either wood or stone (a
wooden arched bridge is called sori bashi, a
stone version is sori ishibashi). In small
gardens, many of which have ponds that are
too small for boats, bridges constructed with
simple slabs of stone used singly or in
combinations of two or three spans.
4. Stone lanterns: It is a specific feature of
Japanese garden. A typical lantern has six
parts namely, ornamental top, cap, light
chamber, stand, post and the base. Generally
it is made of granite, but sand stone and
marble can also be used. They can be placed
at the banks, water basins and paths also to
get illuminating effect.
5. Pagoda: It is the most important feature of
the Japanese landscaping. A pagoda
generally consists 3, 5 or more separately
roofed stages.
6. Vegetation: Japanese strictly follow set of
rules for selecting and planting the
vegetation. They don’t prefer to bring great
variety of species in the same garden, but
they would like to choose one or two species.
Planting is confined to boundaries to bring
larger perspective. Spacing, form and texture
of the plants are considered to arrange them
pleasingly and aesthetically. Pine, bamboo
and flowering plum are the most common
vegetation.
E.g.,
Evergreens: Abies,
Cryptomeria
japonica, Juniperus chinensis etc.
Deciduous: Maple, Poplar, Salyx babylonica
etc.
Shrubs: Azaleas, Gardenia florida, Nandina,
Camelia, Rhododendrons etc.
Flowering plants: Chrysanthemum, Asters,
Carnation, lilies, irises, lotus etc.
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Introduction
In India after independence the need for
self-sustainability forced us to use of high
yielding crop varieties and inorganic
fertilizers to attain higher yield. Use of high
inputs in agriculture along with the growth in
population was a strategy to attain selfsustainment but it eventually ruined the
fertility of the soil. This condition leads to the
new method for cultivating crop which was
actually not new in India, since this method
was already followed in ancient India,
Organic farming. The farming system which
aimed at regaining the soil fertility by raising
crops with the use of organic wastes and
beneficial microbes such as bio-fertilizers
and bio-control agents is called as organic
farming.
Definitions:
Organic farming is a system which
avoids or largely excludes the use of synthetic
inputs (such as fertilizers, pesticides,
hormones, feed additives etc) and to the
maximum extent feasible rely upon crop
rotations, crop residues, animal manures,
off-farm organic waste, mineral grade rock
additives and biological system of nutrient
mobilization and plant protection (United
States Department of Agriculture).
Organic agriculture is a unique
production management system which
promotes and enhances agro-ecosystem
health, including biodiversity, biological
cycles and soil biological activity, and this is
accomplished by using on-farm agronomic,
biological and mechanical methods in
exclusion of all synthetic off-farm inputs
(FAO).
Major threats in organic agriculture:
Major difficulty in organic crop
production is weeds, pest and disease. So,
crop protection from these entities is not an
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easy assignment since it demands the great
knowledge on local climate, topography, soil type,
natural vegetation, pest and disease history.
Many strategies which were in practice have
limited application, therefore novel techniques to
manage weeds, pest and disease to be optimized
using several research techniques. Plant diseases
create challenging problems in commercial
agriculture and pose real economic threats to
organic farming systems. This article deals with
the disease management in organic agriculture.
Disease control strategies in organic farming
systems are mainly preventative rather than
curative, broad knowledge on different crop
protection technique are highly essential.

Components of disease management in
organic agriculture:
 Eradication - Tillage practices and
Physical removal &destruction of crop
residues
 Exclusion - Selection of disease-free
seeds or planting material and Use of
resistant varieties / cultivars
 Cultural Practices - Time of sowing/
planting, Crop rotation, Inter cropping
and Mulching
 Mechanical Control
 Biological Control
Tillage practices
The plant debris which harbors the pathogen
and the pathogen resting structures which are
readily available for disease initiation will be
taken care by burying deeply using tillage
practices. The resting structure of wilt and root
rot fungus can be managed using proper tillage
practices.
Physical removal and destruction of
crop residues
Crop residues provide suitable substrates for
many pathogens. Physically removing and
destroying (e.g., burning, burying, etc.) crop
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residues are the important practices to
control the disease. The weeds and crops
from the previously season harbors pathogen
inoculum should be removed and destroyed.

Selection of disease-free seeds or
planting material
Some pathogens are known to reside in
the seed material, tubers and bulbs either
internally or externally which acts as the
primary source of inoculum in the field. So,
selection of disease-free seed or planting
material is a first important step to manage
the disease initiation in the crop production
system. The seed borne disease like ergot of
bajra, karnal bunt of wheat and loose smut of
wheat can be reduced by using disease free
seeds.
Use of resistant varieties / cultivars
Use of resistant varieties in crop
production system is one of the most
successful approaches to control plant
disease. In this case, the host plant itself
retards the growth of the pathogenic agent.
Time of planting
Adjusting the time of planting during
cropping season may escape the plant to
coincide with virulent pathogen inoculums
and conducive environmental factors. In
lowlands, the best time to plant potato is
from November to mid-December to avoid
bacterial wilt and blackleg. Late sowing and
early thinning will minimize the Bacterial
leaf blight (Xanthomonas campestris pv.
malvacearum) of cotton.
Crop rotation
Some soil borne pathogens are reported
to survive in soil for several years in the form
of resting structures like sclerotia, spores and
hyphae. In that case, growing of same crop
all around the season will buildup inoculum
load in the soil which acts as the primary
source of inoculum for disease development.
This can be managed by growing the nonhost plant followed by the main crop. Banana
Fusarial wilt can be managed by growing rice
after banana, where flooding will kill the
conidia and chlamydospores produced by
Fusarium.
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Inter cropping
Inter cropping is one of the cropping systems
where two different crops are grown in the same
field at same time. This type of cropping system
break monoculture thereby decreases the rate of
inoculum spread among the crops and vector
transmission is also controlled, preventing
disease progression in the field.
Mulching
Mulching is the process of covering the soil
to make more favorable conditions for efficient
crop production. Mulching can be done using the
farm waste or through plastic sheets. Mulching
using cereal straw, crop debris and leaf waste
provide space and nutrition for the growing
pathogen. Instead of these materials, plastic
mulch can be used to reduce disease progression.
The early blight of tomato caused by Alternaria
solani can be managed through this process.
Mechanical method
Soil solarization is the mechanical method of
plant disease control to manage soil borne
pathogens. This is a simple technique where the
polyethylene plastic placed on soil increases soil
temperatures to levels, lethal to many soilborne
plant pathogens. Soil solarization is effective
against fungal pathogens such as Verticillium
spp., Fusarium spp. and Phytophthora
cinnamomic. Bacterial pathogens such as
Streptomyces
scabies,
Agrobacterium
tumefaciens and Clavibacter michiganensis.
Hot water treatment in crops like wheat and
sugarcane reduce the fungal infection. In wheat,
the internally seed borne disease namely loose
smut of wheat was managed using hot water
treatment.
Biological control
Uses of fungal and bacterial biocontrol
agents effectively manage several plant pathogens
and also it promotes plant growth. The biocontrol
agents’ exhibit mechanism like competition,
antagonism, antibiosis, enhanced nutrient uptake
and induction of host resistance to manage the
plant
pathogens.
Seed
treatment
with
Trichoderma
viride
and
Pseudomonas
fluorescens helps to manage the seed borne
diseases and also it triggers the plant immune
system.
Spraying of some botanicals like neem oil,
neem seed kernel extract, pungam leaf extract,
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cow urine, butter milk and panchgavya is one
of the important ITK practices which was
followed to control pest and diseases.
These are some of the important
techniques to manage disease in organic crop
production systems. Even though, each

technique has its own benefit integration of all
these techniques as formulated Integrated
Disease Management (IDM) practice helps in the
successful disease management in organic
agriculture.

23. HORTICULTURE

Botany and Chemistry of Hops
Subha laxmi Mishra1* and Gargi Gautami Padhiary2
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Hop (Humulus lupulus) is a member of
Cannabaceae family originates from the
temperate
region
of
the
Northern
Hemisphere. The species Humulus lupulus
comprised of five known varieties: 1.
Neomexicanus, 2. Lupuloides and 3.
Pubescens, which are all native to various
parts of North America, and 4. H. lupulus
var. cordifolius which originates from
Eastern Asia. The fifth variety, H.lupulus var.
lupulus, originates from Europe and West
Asia and is the most of the commercial hops
grown worldwide.

Botany
The hop plant consists of a crown of
rhizomes below ground, annual climbing
vines above ground, and flowers that are
harvested as green cones which have
economic value.
Rhizome crown:
The rhizome is the perennial storage
organ of the plant. A rhizome is an
underground stem with buds and roots. It
facilitates the growth of the shoot and
ensures the plant’s survival from one season
to the next season. Mature crowns typically
have some very deep penetrating roots and a
shallow feeder root system. Hop plants can
remain productive for many years due to
presence of crown. Rhizomes can be
harvested from mature crown and used as a
source of asexual propagation material
Vine:
The above ground part of the plant is
vine, but in hops the vine is called as bine
because hop shoots have hooked hairs that
enable the plant to attach itself to vertical
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supports. In spring, new sprouts arise from
dormant buds on the rhizomes. The bines grow in
a clockwise direction around their support and it
is important when comes to training. The
climbing bines provide the canopy and
photosynthetic capacity to support flowering.
Flowers:
Hops are dioecious, that is male and female
flowers are borne on separate plants. In
commercial hop production, only unfertilised
(seedless) female flower cones are desired as
these produce the greatest lupulin (resin) yield.
Male plants are only used in crop improvement
programme. Regular removal of male plant is
desirable to ensure the harvested female cones
are un pollinated.
Cone (strobile):
The hop cone is the mature female flower
that is borne on current season lateral growth
produced along the bines. The cone contains the
lupulin gland that is essential for brewing
industry. Most of the lupulin is produced around
the base of the bracteoles within the cone. The
cone is also called as strobile.

Bine
Cone
Chemistry
The main chemical composition of hops cone
are alpha acids, beta acid and essential oils.
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Alpha Acids:
Three major primary alpha acids present
in hops are humulone, cohumulone and
adhumulone. Alpha acids (AA) have two
main purposes in beer. First, they give beer
that unique bitter taste and secondly they are
antiseptic in nature. The longer the hop is
boiled while brewing, the more soluble
compound form, that gives beer that distinct
bitter taste. Before the usage of hops in
brewing industry, high alcohol content was
the only way to maintain shelf life of beer.
The addition of hops (especially the alpha
acids) to beer helped prevent unwanted
growth of bacteria and on the other hand
enhanced the ability of yeast to grow and
ferment so the beer can be kept for long.
Beta Acids:
Primary beta acids present in hops are
lupulone, colupulone and adlupulone. Beta
acids (BA) do not contribute more in beer as
compare to alpha acids. Beta acids contribute
some of the bitter flavor of the beer but it is
very less due to its insolubility in nature.
They oxide in the beer to produce bitter
flavor. Their affect is seen over the longterm, become more developed with long

fermentation, storage, and aging. Beta acids have
also been shown to have great antiseptic qualities
for the beer and increase shelf life.
Essential Oils:
Essential oils are another key component of
hop cones, provide aroma and flavor in beer. Oils
are volatile in nature so most of the oils are
evaporated during the boiling. Extraction of the
oils takes very little time. The strength of the oils
is seen in the last minutes of boiling and in dry
hopping. The varieties of hops which possess
more essential oils are called finishing hop
because they are added at the end of brewing
process. Some major essential oils present in
hops are humulene, myrcene, caryophllene and
farensene.
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Genetically Modified Baculoviruses in Insect Pest
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Introduction
Baculoviruses are arthropod viruses well
known due to their potential as biological
control agents of pests in agriculture and
forestry. These are large group of doublestranded DNA viruses (almost 1000 species
have been described) the majority have been
isolated from a few insect orders:
Lepidoptera, Diptera, Hymenoptera and
Coleoptera. Viral genome ranges in size from
80 to 200 kb. Individual baculoviruses
usually have a narrow host range limited to a
few closely related species. The most widely
studied
baculovirus
is
the
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Autographacalifornicanucleopolyhedrovirus
(AcMNPV). They are also widely used as
expression vectors in biotechnology. The family
Baculoviridae contains diverse members and in
the past the classification was based on virus
morphology. It was divided into two
genera:Nucleopolyhedrovirus
(NPVs)
andGranulovirus (GVs). Recently, this division
was challenged because the comparison of 29
fully sequenced baculoviral genomes indicated
that virus phylogeny followed more closely the
classification of the hosts than the virion
morphological traits, this classification used to
define
four
genera:
Alpha
baculovirus
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(lepidopteran NPV), Beta baculovirus
(lepidopteran GV), Gamma baculovirus
(hymenopteran NPV), and Delta baculovirus
(dipteran NPV). However the traditional
division into two genera is still widely used.

Recombinant baculovirus for
expression of insecticidal peptides
The
pesticidal
performance
of
baculoviruses improved by the insertion of
insecticidal peptides that include neurotoxic
peptides that interfere with axonal
membrane function, enzymes and peptide
hormones that regulate the physiology of the
host insect, and degradative enzymes
(proteases and chitinases) that target
extracellular structures.
Neurotoxins
Insect-specific peptide neurotoxins from
the venoms of invertebrates inserted have
been into baculoviruses. These toxins disrupt
ion conductance across axonal membranes
and cause paralysis.Improvement of the
pesticidal characteristics of a baculovirus was
reported by inserting the insecticidal gene, to
be
expressed
in
a
recombinant
baculovirususing the toxins AaIT from the
North
African
scorpion,
Androctonusaustralisand TxP-I from the
straw
itch
mite,
Pyemotestritici.Baculoviruses
expressing
these
toxins
caused
paralysis
and
significantly reduced survival times in
infected host larvae compared to the wild
type strains. Arthropod toxins usually attack
insect sodium channels producing final effect
similar to the chemical insecticides of the
pyrethroid group.Numerous other venom
neurotoxins have been expressed in
baculoviruses. Most of these neurotoxins
have been used from scorpion venoms.
Physiological regulators
Another group of peptides that have
been inserted into baculoviruses to improve
their
insecticidal
performance
are
physiological regulators includes hormones
and enzymes involved in regulating the
development, behavior, and physiological
state of the host insect. The use of these
physiological regulators is that their over
expression, or expression of modified forms
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of these effectors, inrecombinant baculovirus
infection is expected to alter the development and
behavior of the insect host.
This employed by cloning juvenile hormone
esterase gene (JHE) into baculovirus genome
which over expressed decreases the concentration
of the juvenile hormone which is a signal for a
caterpillar to stop feeding and pupate. The speed
of killing of host will be enhanced by inserting
and expressing JHE in baculovirus genome.
The other physiological factors expressed in
recombinant
baculoviruses
include
eclosionhormome which influences the moulting
in insects, prothoracicotropic hormone which
stimulates the ecdysteroids from prothoracico
glands and phermone biosynthesis activating
neuropeptide (PBAN) stimulates pheromone
biosynthesis. Of these hormones, only PBAN
reduced the survival time of infected larvae when
over expressed in a baculovirus.

Degraditive enzymes
The main barriers to the dissemination of
baculovirus infection through the body of a host
insect, the peritrophic matrix, a network of chitin,
glycoprotein, and proteoglycan impedes access of
pathogens (including baculoviruses) to the
midgut epithelial cell layer. A recombinant isolate
of AcMNPV was engineered to over-express the
gene for Manducasextachitinase, an enzyme that
digests
chitin.
This
virus
killed
Spodopterafrugiperda larvae faster than wildtype AcMNPV in bioassays.
Granuloviruses and some group II
alphabaculoviruses encode metalloproteases
called enhancins that degrade mucin-like
proteins in the peritrophic matrix of their hosts
and increase access of occlusion derived virions
(ODV) to the underlying epithelial cells. These
enhancins coding genes were absent in group I
alphabaculoviruses, expression of these enhancin
genes from the Trichoplusiani GV and the
Mamestraconfigurata NPV in the group I
alphabaculovirus AcMNPV resulted in significant
reduction in time and doses required for the kill
of insect host.There will be improved speed of
colonization of the primary infected tissues
compared to baculovirus lacking these genes.
Ecdysteroidglucosyltransferase (egt)
gene
The product of the egt gene interacts with
larval moulting and indirectly increases the time
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of feeding of infected caterpillars. The egtdeletion from baculovirus genome resulted in
30% faster killing of caterpillars. Another
advantage of this genomic modification is the
fact that the egt gene is not essential for viral
replication and can be replaced with an
exogenous gene; the product of which may
enhance the insecticidal activity of the
recombinant virus.

Conclusion
Increasing restrictions on usage of
chemical pesticides and genetically modified
crops in some parts of the world, these
naturally occurring bio-control agents’
baculoviruses became popular option.
Limitations in the usage of baculoviruses
such as extended duration of kill, low

virulence and photo instability can be overcome
by genetically modifying baculovirus and
inserting gene of interest.In the future,
genetically modified baculoviruses will contribute
to the expansion of baculovirus use worldwide, as
these GMOs are considered safe through
extensive research conducted over many years.
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25. PLANT PATHOLOGY

Protect Against Plant Pathogens in Crops by Inducing
Molecules
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Defense inducing molecules against
plant pathogens Plants are threatened by a
range of biotic stresses such as fungal,
bacterial, or viral infections that result in
significant crop yield losses. Even the most
commonly applied method of chemical
control has proven to be inefficient and
harmful to the atmosphere and to human
health. Activating or improving the plants'
natural defense mechanism can thus be an
efficient and environmentally friendly
alternative to chemicals. Plants can activate
separate defense pathways according to the
type of nectrotropic pathogens they
encounter Those rely on Jasmonic Acid (JA)
and Ethylene. This has led to the discovery of
natural and synthetic compounds called
plant activators which induce similar defense
responses in plants as induced by the
pathogen infection. Typically priming uses
plant defense activator compounds as a new
alternative to chemicals by inducing natural
plant defense against plant pathogens.
Priming is a mechanism that leads to a
physiological condition known as "primed"
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state that allows plants to react faster and more
robustly
after exposure to biotics or
abiotics.stress. The primed state results
amplification of defense response-inducing
signals, by various ways of inducing priming such
as, infection by pathogens, colonization of roots
by beneficial microbes, treatment with natural or
synthetic chemicals, primary
metabolism
alteration and perception of certain volatile
organic compounds. Majorly used plant defense
activating compounds are β-Aminobutyric acid
(BABA),
γ-Aminobutyric
acid
(GABA),
Probenazole,
Salicylic
acid,
2,6dichloroisonicotinic acid (INA), AcibenzolarSMethyl, Chitosan, Oligogalactouronids, Harpin,
Azelic acid, Hexanoic acid and some vitamins
such as Thiamine, Riboflavin etc. They activate
defense response by activating oxygen burst cycle
and production of reactive oxygen species (ROS)
and peroxides. These plant activators are used for
the management of many plant diseases. Such as
Acebenzolar S methyl for foliar blight disease of
Amaranthus, BABA is used against late blight of
potato, tomato etc, Probanazole is used against
rice blast disease, Salicylic acid is used to control
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of post harvest diseases as Botrytis rot and
Chitosan is used against a number of
diseases. Actiguard, Messenger, Alfositol are
some commercial compounds of plant
defense activators. These are widely used in
alone or in combination with other
fungicides. But usages of plant activators
have its, own challenges too. As their effect is
only transient and lasts only for a few days.
They are not curative and cannot eliminate
an
already
established
infection.
Phytotoxicity is another major problem
which reduces the efficacy of these
compounds. So their dosage for various
disaeses and method of application need to
be standardize. Apart from this Plant

activators would never be able to provide
complete protection so they have to be used along
with other protective chemicals for complete
result/management. In future aspect the use of
plant activators in crop protection and pest
management is still in the very early stages. As
they do not have any pesticidal or antibiotic
activity, their adverse effects on human health
and environment are minimal. Since they do not
interact directly with the pathogens, it is unlikely
that plant pathogens will develop resistance to
these chemicals. The success of defense inducers
for plant disease control depends on our ability to
manage their phytotoxicity either by chemical
modification of the compound or by modifying
their formulation.

26. BIOTECHNOLOGY

Nanomaterial and it's Antimicrobial Properties
Jyoti Kumari and Rahul Anand
Dr. RAJENDRA PRASAD CENTRAL AGRICULTURAL UNIVERSITY, PUSA

Introduction
With the advancement of technology we
developed nanotechnology which act as boon
as remedy of so many environmental issues
as well plant and animal health.
Nanotechnology is a field of research and
innovation concerned with building 'things' generally, materials and devices - on the
scale of atoms and molecules. A nanometre is
one-billionth of a metre: ten times the
diameter of a hydrogen atom which is about 1
to 100 nanometers.. nanotechnology are the
study and application of extremely small
things and can be used across all the other
science fields. Nanomaterial is defined as the
"material with any external dimension in the
nanoscale or having internal structure or
surface structure in the nanoscale", with
nanoscale defined as the "length range
approximately from 1 nm to 100 nm". This
includes both nano-objects, which are
discrete
pieces
of
material,
and
nanostructured materials, which have
internal or surface structure on the
nanoscale; a nanomaterial may be a member
of both these categories.
On 18 October 2011, the European
Commission adopted the following definition
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of a nanomaterial: "A natural, incidental or
manufactured material containing particles, in an
unbound state or as an aggregate or as an
agglomerate and for 50% or more of the particles
in the number size distribution, one or more
external dimensions is in the size range 1 nm –
100 nm. The quantitative analysis of
nanomaterials showed that nanoparticles,
nanotubes,
nanocrystalline
materials,
nanocomposites, and graphene. Liposomes,
nanofibers, nanocolloids, and aerogels were also
of the most common nanomaterials in consumer
products.
The physicochemical properties of NPs
include their size, charge, zeta potential, surface
morphology, and crystal structure, which are
significant elements that regulate the actions of
NPs on bacterial cells. Moreover, environmental
conditions, the bacterial strain, and the exposure
time are other major factors that influence the
antibacterial effects of NPs.146 Many data have
also shown that a large specific surface area, high
surface energy, and atomic ligand deficiency lead
to the aggregation of metal oxide NPs. Therefore,
it is important to discuss the main factors
influencing the antibacterial activity of metal
oxide NPs.
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Schematic illustration of different architectures of
Engineered Nanomaterials.
Citation: Pure and Applied Chemistry 90, 8;
10.1515/pac-2017-0101

Application of nanomaterial as
antimicrobial agent
Nano materials are used in a variety of,
manufacturing processes, products and
healthcare including paints, filters, insulation
and lubricant additives. In healthcare
Nanozymes are nanomaterials with enzymelike characteristics. They are an emerging
type of artificial enzyme, which have been
used for wide applications in such as
biosensing, bioimaging, tumor diagnosis,
antibiofouling and more.
An antimicrobial agent is defined as a
natural or synthetic substance that kills or
inhibits the growth of microorganisms such
as bacteria, fungi and algae.
Chitosan
exhibits
an
intrinsic
antibacterial activity, inhibiting bacteria and
fungi growth. As an example, in
Staphylococcus aureus cultures, chitosan
treatment promotes structural changes in the
so-called membrane–wall complex leading to
the impairment of surface cell structures and
to bacterial death.
Silver nanoparticles are also effective
against various fungi, virii, and algae. For
example, silver nanoparticles restrain the
growth of A. niger when stabilized with
hyperbranched polymers (size 1.4–7.1 nm)
and/or Myramistin (size 10 nm). Antiviral
effects of silver nanoparticles are also
explored by various research groups. For
example, the replications properties of
hepatitis B virus can be inhibited by silver
nanoparticles of 10 nm size. Ps of silver
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attached to bacterial cell membrane can
penetrate the bacteria. The cell membrane
contains sulfur-containing proteins. The silver
NPs interact with these proteins as well as with
phosphorus containing compounds like DNA.
They also enter the bacterial cell and attack the
respiratory chain leading to hindered cell division
and cell death (Wawro et al., 2012). Resistance to
microorganisms is necessary for wound healing,
which otherwise could result in infection and
delayed healing. Silver nanoparticles (AgNPs)
demonstrate a more efficient antimicrobial effect
with the lowest quantity of active antimicrobial
agents compared to other silver metals or salts
Chitosan scaffolds with silver NPs could be
used to treat patients with deep burns and
wounds using silver NPs since they have
antibacterial activity against S. aureus and E. coli,
as well as good blood clotting ability
(Madhumathi et al., 2010).
Au NPs has enhanced bactericidal effect on S.
aureus when exposed to laser energy . Gold NPs
have been found to be active against Gram
positive C. pseudotuberculosis. They have also
been studied to develop a potential drug and gene
delivery system in cancer therapy.
NPs in antibacterial coatings for implantable
devices and medicinal materials to prevent
infection and promote wound healing, in
antibiotic delivery systems to treat disease, in
bacterial detection systems to generate microbial
diagnostics, and in antibacterial vaccines to
control bacterial infections. ZnO NPs were found
to inhibit Staphylococcus aureus, and Ag NPs
exhibit concentration-dependent antimicrobial
activity
against
Escherichia
coli
and
Pseudomonas aeruginosa.
Nano-TiO2 is widely applied in orthopedic
and dental implants, which have antibacterial
activity that can reduce the formation of biofilms.
The multiple simultaneous mechanisms of
action against microbes would require multiple
simultaneous gene mutations in the same
bacterial cell for antibacterial resistance to
develop; therefore, it is difficult for bacterial cells
to become resistant to NPs.

Limitations
With more and more research available,
knowledge of the effects of NPs is beginning to
develop from a single, positive angle, even as
researchers try their best to be unbiased. While
most of the studies mentioned earlier have shown
51
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evidence that the use of NPs as an
antibacterial agent can effectively reduce the
rate of resistance, the existence of a “pushing
hand” is undeniable under certain
experimental conditions, such as “in water
along with the proper temperature and pH”.

Conclusion
Nanotechnology may be particularly
advantageous in treating bacterial infections.
Nanomaterials as antibacterial complements
to antibiotics are highly promising and are
gaining large interest as they might fill the
gaps where antibiotics frequently fail.”
NPs are a viable alternative to antibiotics
and appear to have high potential to solve the
problem of the emergence of bacterial MDR.
The current in-depth review of the
antibacterial mechanisms may contribute to
the development of efficient antibacterial
NPs and to the prevention of NP cytotoxicity.
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Flavour Production in Fermented Foods
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Flavour is defined as the sum of
characteristics of any material taken in the
mouth, perceived principally by the sense of
taste and smell and also the general, pain and
tactile receptors in the mouth, as received
and interpreted by the brain (European
Council). The word fermentation (from the
Latin word fermentare meaning to cause to
rise) describes enzyme-catalyzed reactions in
which compounds such as carbohydrates are
broken down anaerobically by bacterial or
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yeast enzymes, leading to the formation of
pyruvic acid and other end products).
Campbell-Platt (1987) has defined fermented
foods as those foods which have been subjected
to the action of micro-organisms or enzymes so
that desirable biochemical changes cause
significant modification to the food.

Types of Fermented Foods
1. Alcoholic Beverages
2. Dairy Products
3. Fruits and Vegetables
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4.
5.
6.

Cereals and Legumes
Meat and Meat Products
Fish and Fish Products

Flavors from Fermented Foods:
Pathways for generation of microbial
flavours
The organoleptic properties of fermented
foods usually differ from those of the
unfermented substrate and are dependent
upon the biochemical activities of the
associated microorganisms.
1. Fatty acid metabolism: Aliphatic
a. Acid
b. Alcohol
c. Aldehyde
d. Ester
e. Ketones
f. Lactones
2. Amino acid metabolism: Aliphatic and
methyl branched
a. Acid
b. Alcohol
c. Aldehyde
d. Ester
e. Ketones
3. Cinnamic acid metabolism: Aromatic
a. Acid
b. Alcohol
c. Aldehyde
d. Ester
e. Ketones
4. Terpenes metabolism: Hydrocarbon
Terpenoides
Common flavours produced during
fermentation
1. Diacetyl: Saccharomyces lactis and
leuconostocdextranicum
2. Geranyl
acetate:
Ceratocystis
virescens, C. variospora
3. Ethyl
butyrate
and
Ethyl
Hexanoate:
Pseudomonas
fragi,
Streptococcus lactis and S cremoris
4. Ethyl isovalerate: Pseudomonas fragi
5. 2 phenyl ethanol: Erwinia carotovora
6. sDecalactone:
Saccharomyces
cereviseae and candida pseudotropicali
7. Linalool:
Ceratocystic
variospora,
C.moniliformis
8. Citronellol: Ceratocystic variospora,
C.moniliformis
9. Geranyl
acetate:
Ceratocystic
VOLUME NO. 17, ISSUE NO.02

virescens
Fermented Food Products and their
flavours
Beer: Many of the flavour chemicals
characteristics of beer are produced by yeast
enzymes acting on amino acids present in the
malt. For example, leucine can undergo
transamination and decarboxylation to produce
3- methylbutanal. The individual yeast strains
used to brew some specialty beers produce
different flavour compounds. For instance,
concentrations of vinylguaiacol of over 3 mg/L
are found in German top-fermented wheat beer.
In the case of other beers it is generally an offflavour originating from wild yeasts.
One important change that occurs in the
maturation of lagers is a reduction in the
concentration of diacetyl, which gives an
undesirable buttery flavor. Hops are a good
example of a multifunctional ingredient. This is
because, in addition to their flavouring
properties, hops act as a beer clarifier by
precipitating proteins, they have a preservative
effect, and the pectins present help to stabilize
beer foam.
Examples: Esters: Ethyl butyrate and
Ethyl acetate
Alcohols: ethanol, heptanol and hexanal
Acids: acetate butyrate and lactate
Wine
The flavour chemicals responsible for the
flavour and aroma of wines are either derived
from the original grapes, such as ethyl-3-thiol
propionate, as metabolites of the yeast
fermentation, or develop during the maturation
of the wine. This is mostly determined by the
flavour molecules extracted from the grape, so
that the amount of time that the grape skins
remain during the fermentation is important,
whereas less commonly the wine flavor is
modified by the practice of leaving the wine in
contact with the yeast lees for an extended period
after fermentation has ceased. Wine flavour is
especially reliant on ethyl esters as well as the
hexyl, 2-phenylethyl, 3-methylbutyl and ethyl
acetates, plus a number of type-specific flavour
chemicals. Many of the flavour compounds
present in wine occur as glycoside precursors in
the grape juice and are released during the winemaking process.
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Downregulation of Bacterial Transcription by 6S RNA
Bindushree, C
Department of Agricultural Microbiology, GKVK Bengaluru

Transcription is a fundamental process
in all biological systems forms a major step in
the central dogma of life. In the prokaryotic
cell the transcription is catalyzed by RNA
polymerase (RNAP), which is subjected to a
complex regulatory network. The activity of
RNAP is controlled by a variety of molecules
including
proteins,
low-molecular
compounds and nucleic acids, along with this
bacterial 6S RNA is a prime example for the
regulation of transcription through noncoding RNA.
6S RNA is a small RNA regulator of
RNAP that is present throughout the
bacterial kingdom. Initial functional studies
in Escherichia coli revealed that 6S RNA
forms a complex with RNAP resulting in
regulation of transcription and cells lacking
6S RNA have altered survival phenotypes
(Wassarman et al., 2018). The small RNAs
(sRNA’s) have diverse and widespread roles
in regulating gene expression in all
organisms. Mechanisms of action are varied,
but can be broadly classified into three
categories like, sRNA’s that act by base
pairing to target RNA’s, sRNA’s that act to
modulate protein activity through direct
RNA-protein interaction and sRNA’s that
have an intrinsic function (catalytic activity).
6S RNA functions through the mechanism of
modifying protein activity or sequestration of
the proteins and this regulatory RNA has a
somewhat special position due to its direct
effect on transcription.
E. coli 6S RNA (Ec6S RNA) was first
discovered as a highly abundant, stable RNA
more than 50 years ago, but it was not until
the discovery that Ec6S RNA formed a
complex with RNAP more than 30 years later
that its biological function and mechanism of
action began to be revealed (Kim et al.,
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2004). Bacterial RNA polymerase is a
multisubunit enzyme, consisting of a core enzyme
(E: ααββ’) that is transcriptionally inactive but
requires the addition of a specificity factor
(sigma: σ) to form the holoenzyme (Eσ) which
will be recognized by promoters and the
transcriptional process will be initiated. All
bacteria contain housekeeping σ factors, usually
referred to as σ70 or σA, which is highly abundant
and required at all stages of growth. Ec6S RNA
interacts specifically and very tightly with the
housekeeping holoenzyme form of RNA
polymerase.
In general the structure of 6S RNA can be
dissected into three conserved domains which are
separated by the variable stem and bulge
structures. The first domain is called closing stem
composed of several base pairs and bulged
nucleotides which are highly conserved in this
region. Secondly, the large single-stranded region
in the center of the molecule is termed as the
central bubble. The third domain is the terminal
loop, which shows lineage-specific variations in
overall length and members of bulge loops.
6S RNA is a global regulator that
downregulates the transcription and it is
important for modulating stress and optimizing
survival during nutrient limitation. It can act as a
template to synthesize product RNA (pRNA).
When nutrient condition improved, pRNA is
synthesized and helps in the dissociation of
RNAP holoenzyme-6s RNA complex and allows
normal transcription of growth specific
promoters in the cell.
Expression studies have revealed that 6S
RNA is a global regulator, directing changes in
expression of an abundance of genes, including
many that encode high-level regulators
(Cavahagh et al., 2014). Based on E. coli, it is
suggested that 6S RNA dampens aspects of the
stress response, presumably to conserve available
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resources and optimize survival when
nutrients are limiting. The role of 6S RNA in
survival appears to be a common theme,
although the precise details can differ in
organisms.
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Ergot and Ergotism
Sudha, A.
Assistant Professor (Plant Pathology), Department of Millets, Tamil Nadu Agricultural University, Coimbatore.

Introduction: Poisoning produced by
eating food affected by ergot, typically
resulting in headache, vomiting, diarrhoea,
and gangrene of the fingers and toes.
Ergot, fungal disease of cereal grasses,
especially rye, caused by species of the
ascomycete fungus Claviceps. The disease
decreases the production of viable grains by
infected plants and can contaminate
harvests. Ergot is commonly associated with
rye infected by C. purpurea, but other
economically important cereals are also
susceptible to the disease by other fungal
species. For example, ergot of sorghum is
caused by C. africana, while that of pearl
millet is due to C. fusiformis.
Causes of Ergotism: Ergotism is
caused by the fungus Claviceps purpurea,
which affects rye, wheat and other cereal
grasses. When first infected, the flowering
head of a grain will spew out sweet, yellowcolored mucus, called “honey dew,” which
contains fungal spores that can spread the
disease.
Ergot or Sugary disease -Sphacelia
sorghi
Symptoms: The disease is confined to
individual spikelets. The first symptom is the
secretion of honey dew from infected florets.
Under favourable conditions, long, straight
or curved, cream to light brown, hard
sclerotia develop. Often the honey dew is
colonised by Crerebella sorghivulgaris which
gives the head a blackened appearance.
Pathogen: The fungus produces septate
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mycelium. The honey dew is a concentrated
suspension of conidia, which are single celled,
hyaline, elliptic or oblong.
Favourable Conditions: A period of high
rainfall and high humidity during flowering
season.Cool night temperature and cloudy
weather aggravate the disease.
Disease Cycle: The primary source of
infection is through the germination of sclerotia
which release ascospores that infect the ovary.
The secondary spread takes place through air and
insect-borne conidia. Rain splashes also help in
spreading the disease.

Signs of Ergotism
Early symptoms of poisoning include
nausea, vomiting, muscle pain and weakness,
numbness, itching, and rapid or slow heartbeat.
Ergot poisoning can progress to gangrene, vision
problems, confusion, spasms, convulsions,
unconsciousness, and death.
Ergot toxicity: Ergotism is the effect of
long-term ergot poisoning, traditionally due to
the ingestion of the alkaloids produced by the
Claviceps purpurea fungus that infects rye and
other cereals, and more recently by the action of a
number of ergoline-based drugs.
Causes of ergot in human beings and
Mammals: Ergot extract has been used in
pharmaceutical preparations, including ergot
alkaloids in products such as Cafergot
(containing ergotamine, ergotoxin, ergometrin
and caffeine) to treat migraine headaches, and
ergometrine, used to induce uterine contractions
and to control bleeding after childbirth. In
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addition, ergot also causes stimulation of
the CNS, followed by depression. Ergot
alkaloids have also been associated with
heat intolerance, dyspnea, and reduced
milk production in dairy cattle, similar to
the “summer syndrome” described for
fescue toxicosis.

Management
 Don’t use seed that contains ergot
sclerotia. Scrutinize farm-saved seed
and if possible, use certified seed
supplies, which have low tolerance
for ergot.
 Deep plowing can be used in heavily
infected areas to bury ergot sclerotia
and limit the number of spores that
are released. Burning can also have a
limited impact but is generally not
considered an effective control
strategy





Adjust the date of sowing so that the
crop does not flower during SeptemberOctober when high rainfall and high
humidity favor the disease
Spray any one of the following fungicides
viz.,
Mancozeb
2
kg/ha
(or)
Carbendazim at 500 g/ha at emergence
of ear head (5-10 per cent flowering
stage) followed by a spray at 50 per cent
flowering and repeat the spray after a
week, if necessary.

.
Fig. 1. Cumbu ergot disease and Fig. 2.
Sorghum ergot disease.

30. AGRICULTURAL ENGINEERING

Vertical farming –A Boon Technology for the Indoor
Agriculture
E. Sujitha
Teaching Assistant (Agricultural Engineering), Institute of Agriculture, Kumulur, Trichiy. 621 712

A further 2 billion people are expected to
increase the world's population by 2050, and
feeding will be a major challenge. Due to
industrial growth and urbanisation, we are
losing arable land each day. The world has
lost a third of its arable land in the last 40
years.That demand for food due to a rising
population and ever diminishing arable land
poses one of the biggest challenges that we
face. Many hopes that the vertical farming
can be a viable way to solve this issue.

What is Vertical Farming?
Vertical farming is the method of
producing food on vertically inclined
surfaces. This method produces food in
vertically stacked layers typically built into
other structures such as a skyscraper,
shipping
container,
or
repurposed
warehouse, rather than growing vegetables
and other foods at a single level, for example
in a field or greenhouse.
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The vertical farms are modularly adaptable
to suit any building. It can also feed more people
than typical farmers, as they produce 75 times as
much food per square foot as a conventional
farm. This also uses no or small amount of
pesticides and fungicides, making the crop safer
and healthier.This needs less water because
indoor farms use 90 per cent less water than
outdoor farms, and having a rainy or dry season
doesn't matter. Indoor farming can also control
plants which fertilize nutrients, so that the food
produced is highly nutritious. Grow in a fairly
small area a large amount of food, and use less
water.Vertical farming methods may help
conserve lands and rainforests and also give other
lands time to recover and replenish top soil, as
well as help minimize carbon consumption.
Better use of existing world cropland could feed
an additional 3 billion people.
This new concept uses indoor farming
techniques using Controlled Environment
Agriculture (CEA) technology. The artificial
56
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control of temperature, light, humidity, and
gases makes producing foods and medicine
indoor possible. Vertical agriculture is
similar in many respects to greenhouses
where metal reflector and artificial lighting
increase the natural sunlight. Vertical
farming is aimed primarily at optimizing
crop production in a limited area.


Working of Vertical Farming
There are four important areas for
understanding the workings of vertical
farming: 1. Physical layout, 2. Lighting, 3.
Growing medium, and 4. Sustainability
features.
Firstly, the primary objective of vertical
agriculture is to generate more food per
square meter. To achieve this aim, crops are
grown in stacked layers within a framework
of tower life. Secondly, a perfect combination
of natural and artificial lights ensures the
perfect level of light in the room. To improve
the lighting efficiency, technologies such as
rotating beds are used.Thirdly, aeroponic,
aquaponic, or hydroponic growing media are
used instead of soil. In vertical farming, peat
moss or coconut husks and similar non-soil
mediums are very common. Finally, the
vertical method of farming uses various
sustainability features to offset the
agricultural energy cost.
Vertical farming has a lot of promise,
and looks suspiciously like the future farm.
There are, however, a few major obstacles to
consider before jumping into vertical farming
at full speed ahead.
Merits of Vertical Farming
Having higher output from a small area
of cultivation is not the sole advantage of
vertical farming. Below are some of the great
advantages of vertical farming:
 Future Readiness: By 2050,
about 80 percent of the world's
population is projected to live in
urban areas, leading to increased
demand for food. Perhaps the
efficient use of vertical farming can
play an important part in preparing
for such a challenge.
 Enhancedand
Year-Round
Crop
Production:
Vertical
farming allows us to grow more
VOLUME NO. 17, ISSUE NO.02







crops from the same square area. In fact,
1 acre of an indoor area provides
equivalent outdoor capacity of at least 46 acres. Furthermore, year-round crop
production is possible in a regulated
indoor environment which is fully
controlled
by
vertical
farming
technologies.
Reduced amount of Water usein
Cultivation: Vertical farming allows us
to grow crops with 70-95 per cent less
water than normal crops.
Protect
from
Unfavourable
Weather Conditions:Field crops can
be adversely affected by natural disasters
such as torrential rains, cyclones, floods
or severe droughts, which are becoming
increasingly common due to global
warming. Vertical indoor farms are less
likely to feel the brunt of the unfavorable
weather, providing greater certainty of
harvest output year-round.
Increased
Organic
Crop
Production:Since crops are produced
without the use of chemical pesticides in
a well-controlled indoor environment,
vertical farming allows us to grow
organic and pesticide-free crops.
Approachable to people and the
environment: Vertical indoor farming
can considerably reduce the occupational
hazards associated with traditional
farming. Farmers are not exposed to
heavy farming equipment hazards,
diseases such as malaria, poisonous
chemicals etc.

Limitation of Vertical Farming
As such Vertical farming has both pros and
cons. Following are the major limitations of
vertical farming:
 No Economic Establishment: The
financial practicability of this new
method
of
farming
remains
uncertain.The cost of building farm
skyscrapers, combined with other costs
such as lighting, heating and labor, can
easily outweigh the benefits that we can
derive from vertical farming output.And
while vertical farms will be attractive to
locate near towns, high real estate prices
will impede the financial viability of
57
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urban settlements. Nevertheless, the
financial situation is changing as the
sector matures and technology
improves.
Pollination problems: Vertical
farming is carried out in a controlled
environment, without insects. As
such, the process of pollination must
be done manually, which will be
labor intensive and costly
Labor Costs: Because energy costs
are high in vertical agriculture, labor
costs can be even higher because of
their concentration in urban centers
where salaries are higher and the
need for more skilled labor.



However, automation in vertical farms
may result in fewer workers needing to
work. Manual pollination in vertical
farms may become one of the more labor
intensive functions.
Too
much
technological
dependence:
Developing
better
technologies can always boost efficiency
and reduce the cost. But the whole
vertical
agriculture
is
extremely
dependent
on
various
lighting,
temperature and humidity technologies.
Single day power loss can be very costly
for a vertical farm. Many think that the
technologies currently in use are not
ready for mass adoption.

31. AGRICULTURE EXTENSION

Enhancing Creativity in Organisations
G. Naveen Kumar1
1

Ph.D. Scholar, B.A. College of Agriculture, AAU, Anand, Gujarat

Organisational creativity
Organisational creativity is defined as the
creation of a valuable, useful new product,
service, idea, procedure or process by
individuals working within a complex social
organization”. (Woodman et al. 1993)
Benefits of creativity in the workplace
 Better teamwork and team bonding
 Increased workplace engagement and
interaction
 Improved ability to attract and retain
quality employees
 Increased staff morale, fun and
happiness and
 Increased workplace problem solving
and productivity

2.

Determinants of organizational
creativity
Five factors, namely organizational
climate, leadership style, organizational
culture, resources and skills, and structure and
systems of an organization affect organizational
creativity
1.

Organizational climate: However, the
climate of an organisation refers to the
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recurrent patterns of actions displayed in
the organisation's day-to-day environment,
as observed, understood, and perceived by
the
people
within
that
organisation.Organizational climate may
be determined by evaluating the degree of
participation,
freedom
of
speech,
expectations of success and interaction
with small barriers, large number of
stimuli, freedom to experiment and
building on earlier ideas. Creativity is a key
element to competitive advantage. When
the context is right, creativity techniques
can play their role in raising the level and
type of creativity within organization
Organizational culture: To promote
innovation in organisations a key challenge
is to build a culture which nourishes it.
Organizational culture, as previously
mentioned, includes the ideals, beliefs,
history, rituals, etc. that reflect the
organisation's roots.The culture of a
company is long lasting, deeply ingrained,
and sometimes slows to change.
Organizational culture describes the
qualities that people respect, the way
people usually relate to each other within
the company, exchange ideas and work
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3.

4.

5.

together on a regular basis to get things
done.It requires a common vision of
directions
and
beliefs,
objectives,
responsibilities and feelings of allegiance
and personal worth within an organisation.
Organizational climate, on the other hand ,
refers to the recurrent patterns of activity
in the day-to-day atmosphere of the
organisation as observed, understood and
interpreted by individuals within that
organisation. This is an significant
distinction, although there is sometimes
overlap between the two. A positive
organisational culture is important if an
organisation is to be effective. It also
brings fulfilment to personal work,
promotes mental and physical well-being,
and creates high moral and positive
expectations of others.
Structure
and
system
of
an
organization: Employees can be most
innovative when the organisational
structure and processes allow employees to
feel inspired mainly by the curiosity,
accomplishment and difficulty of the job
itself. The systems that have been set up
will make a major difference in the
promotion of innovation.
Resources and skills: Resources and
skills are the fundamental tools at the
disposal of a company to complete its
business. This may include the staff,
money, machinery, equipment, products,
patents and copyrights that a company has
obtained for use in its operations.The
quantity and consistency of intellectual
properties at the disposal of the company
is also a critical resource. Tools and
technology can have an effect on people's
feelings and attitudes in organisations by
either improving or inhibiting acceptable
innovative behaviour.If innovation is
concerned with the production of ideas,
while team and organisational creativity
are concerned with both the generation of
ideas and the execution of those ideas, this
will make innovative people an integral
element of the process of organisational
creativity.
Leadership style: Creative companies
should attract, cultivate and maintain
creative talent if they want to stay
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competitive. Leadership styles that
promote innovation are participatory
leadership, a leader's vision for innovation,
and the desire to create successful
communities. Cook suggests that leaders
must effectively convey a vision conducive
to creativity through any available formal
or informal channels of communication
and inspire workers to do so. Leaders
should also be in a position to balance the
rights
and
duty
of
employees(Andriopoulos, 2001).

How Can Organizations Foster
Creativity?
 Hire creative and diverse workforce
 Provide resources especially time
 Design complex and challenging jobs
 Set clear organization goals
 Be creative
 Set creativity goals
 Use diverse teams
 Recognize and reward creativity
 Create the right organization culture
Creativity Killers
 Excessive
focus
on
extrinsic
motivation
 Limits set by superiors
 Critical evaluation
 Close, controlling supervision
 Competition in a win-lose situation
 Control of decision making
 Control of information
4 Ps of Creativity
Theories of creativity have focused on a
variety of factors. The dominant factors are
identified as the 4Ps — Person, Process, Product
and Press
Person
The person is the entrepreneur or the
intrapreneur. The person is at the centre of any
creative endeavour. They use their skills, the
environment (or press), their creative abilities
and their motivation, to create the product.
Process
The process refers to the process used by
the individual to produce the product. Please
note that the process applies to the reasoning
process rather than the approach. This is the
59
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way a person thinks while he / she is trying to
solve a problem or to develop a new solution.
Product
The product is made by the individual and
is the outcome of the creative process. It's a
new innovation. Product is perhaps the least
studied in the area of innovation. They are
usually seen as the outcome of the Process and
the Individual.There is also a discussion on the
precise meaning of the artistic product. Current
wisdom dictates that the product must be both
novel and useful. In order to decide that each
organisation shall create its own consensual
model approach where decisions are passed on
the basis of a group of experts.
Press
Press reflects the atmosphere and the

climate in which the individual works and
functions to generate the product. It refers to
conditions that encourage / prohibit
innovation. The press covers (but not limited
to): corporate culture, capital and best
practises (Rhodes, 1961).

References
Andriopoulos, C. (2001). Determinants of
organisational
creativity:
a
literature
review. Management decision, 39(10), 834841.
Rhodes, M. (1961).An analysis of creativity.
The Phi Delta Kappan, 42(7), 305-310.
Woodman, R.W., Sawyer, J..E. & Griffin,
R.W., (1993), Towards a theory of
organizational
creativity,
Academy
of
Mangement review, Vol. 18. No. 2., p.293-321.

32. AGRICULTURAL ENTOMOLOGY

Role of Gene Silencing in Insect Pests and their
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environment of heterochromatin which is rich
in repetitive sequence and transposable
elements,
makes
it
inaccessible
to
trancriptional machinery (RNA polymerase,
transcriptional factor).
1. Genome imprinting
2. Paramutation
3. Position effect
4. RNA directed DNA methylation
5. Transposon silencing
6. Transgene silencing

Introduction
Gene silencing is a technique that aims to
reduce or eliminate the production of a protein
from it’s-corresponding gene. It generally
describe the ‘switching off’ of a gene by a
mechanism other than genetic modification or
it can be said as the regulation of a gene
expression in a cell to prevent the expression of
certain gene. Gene silencing is same as gene
knock down but different from gene knock out.
Gene knockdown is considered better than
gene knockout as they allow researchers to
study essential genes that are required for the
animal models to survive and cannot be
removed. They provide a more complete view
on the development of disease since diseases
are generally associated with genes that have a
reduced expression.
Gene silencing can be regulated either at
transcriptional or post transcriptional level

Post Transcriptional Gene Silencing:
The ability of exogenous or sometimes
endogenous RNA to supress the expression of
the gene which corresponds to the mRNA
sequence.



Mechanism of RNAi
1. The dsRNA is processed by the enzyme
RNAse III, called as Dicer in to 19-21 nt
siRNA duplex.
2. The produced siRNA are loaded on to

Type of Gene silencing
Transcriptional gene silencing: It is
the result of histone modifications (acetylation,
methylation, phosphorylation) creating an
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Antisense RNAi technology
RNAi
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Argonaute proteins with the RNA induced
silencing complex (RISC) where one strand
of the siRNA duplex is eliminated, and the
other one guides the AGO protein to the
target RNA and induces its degradation.
3. The RISC facilitates siRNA hybridization to
the complimentary polynucleotide strands
such as mRNA resulting in blocking of one
or more steps of replication, transcription
and translation.
Challenges for successful RNAi in
insects- Despite the tremendous utility of
RNAi as a promising strategy for studying
fundamental biological questions and for
control of insect pests, there is still a need to
analyze several aspects of RNAi before
establishing it as a long term effective pest
control method in the ﬁeld.
1) Digestion of dsRNA by insect gut
nuclease 2.) Amount of dsRNA molecules 3.)
Chemical hydrolysis of dsRNA by insects gut
pH 4.) Length of dsRNA molecules 5.) Life
stage of insects 6.) Mode of dsRNA delivery
method 7.) Life stage of an insect

3.

Application of RNAi in the field
1. Host-induced gene silencing (HIGS): It
includes the transgenic crops which
express the dsRNA specific for the pest The
first commercial RNAi product targeting
an insect pest is a transgenic corn crop,
developed by Monsanto which expresses
hairpin dsRNA targeting the snf7 gene in
Western corn rootworm, Diabrotica
virgifera virgifera. The new RNAi
construct is stacked with two Bacillus
thuringiensis Cry proteins (Cry3Bb1 and
Cry34/35Ab), in an effort to delay the
evolution of resistance. This product will
be marketed under the trade name of
SmartStax Pro™, was approved in 2017 by
the
United
States
Environmental
Protection Agency (EPA, 2017), and is
expected to be released for commercial use
by the end of the decade. SmartStax Pro™
is considered a milestone in the use of
RNAi technology in agriculture.
2. Spray-induced gene silencing (SIGS):
SIGS can also be used for root absorption
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and trunk injections, where insects can
acquire dsRNA through sucking and
chewing mode. SIGS will most likely need
special formulations to increase the
stability, and if possible, also increase the
RNAi efficacy in the insect. Furthermore,
the exposure of target pests through SIGS
is likely to be lower compared to transgenic
plants, since plants offer the possibility of
continuous high expression of the
insecticidal dsRNA. Therefore, spray-based
applications might only become a reality
for those insects that are more sensitive to
dietary uptake of dsRNA.
Virus induced gene silencing (VIGS):
VIGS is a rather novel delivery method that
is based on viruses engineered to produce
the desired dsRNA in the pest itself. For
example, an insect virus could be modified
to contain an insect-specific sequence in its
genome, homologous to an insect’s
essential gene. Infection and replication of
the virus would then lead to the production
of dsRNA molecules directly in the insect
cells. A major advantage of this delivery
method is that a very high efficiency can be
achieved.

Conclusions
RNAi is considered a promising pest
management strategy, largely due to its
potential for environmentally friendly control.
The application against a wide range of
insect species is still hindered by a number of
challenges which likely to be addressed by the
use of different formulation strategies
improving dsRNA persistence and cellular
uptake in these insects.
RNAi technology has been widely applied
for identiﬁcation or validation of the genes
encoding insecticide target proteins.
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brown, pupal period 6-30 days. There
are several generations in a year.

Introduction
Fruit flies are a commonest and most
destructive pest of cucurbits and found
throughout India. There are three species in
fruit flies which are attacking the cucurbit
crops (Bactrocera cucurbitae, Bactrocera
ciliates, Bactrocera zonata) under the family
Tephritidae and order Diptera. They have a
wide host range viz. melons, tomato, chillies,
guava, citrus, pear, fig and cauliflower. It has

been found to cause 30 to 100% loss in
yield.
Bactrocera cucurbitae
fluid from fruits

Damage symptoms
 Only the maggots cause damage by
feeding on near-ripe fruits, riddling
them and damaging the pulp.
 Oozing of brown, resinous fluid from
fruits and the fruits become distorted
and malformed.
 The maggots feed on the pulp of fruits
and cause premature dropping.
 The attacked fruits decay because of
secondary bacterial infection.
 After the first shower of the monsoon,
the infestation often reaches 100 per
cent.

Life cycle of Bactrocera cucurbitae

Bionomics
 Maggots are legless and appear as
headless,
dirty-white
wriggling
creatures, thicker at one end and
tapering to a point at the other.
 Adult flies are reddish brown with
lemon-yellow markings on the thorax.
Adult flies emerge from pupae in the
morning hours and mate at dusk.
 Female, on an average, lays 58-95 eggs
in 14-54 days and egg period is about
1-9 days and larval period is about 3 21 days. It pupates deep in the soil.
The pupae are barrel-shaped, light
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Oozing of resinous

Management practices:
 Collection and destruction of infested
fruits and dried leaves and dump in
deep pits.
 Deep summer ploughing to expose the
pupa for predation.
 In endemic areas, change the sowing
dates as the fly population is low in hot
dry conditions and at its peak during
rainy season.
 Conserve pupal parasitoids: Opius
fletcheri, O. compensates and O.
insisus.
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Use attractants like citronella oil,
eucalyptus oil, vinegar (acetic acid),
dextrose and lactic acid to trap flies.
Apply the bait spray containing 50 ml
of malathion 50 EC + 0.5 kg of
gur/sugar in 50 L of water per ha.
Repeated spray at weekly intervals.
Keep the bait in earthen lids placed at
various corners of the field.
Spray the bait on the maize plants
grown as trap crop.

Use fly trap: Keep 5 g of wet fishmeal
in plastic container with six holes (3
mm diameter), two cm from the
bottom of the bag. Add a drop (0.1 ml)
of dichlorvos in cotton plug and keep it
inside the bag. Dichlorvos should be
added every week and fishmeal
renewed once in 20 days (20 traps /
acre).
Use fly traps having methyl eugenol soaked
plywood pieces (2” x 2”). Collect and
destroy the flies.


34. PLANT PATHOLOGY

Sooty Mold of Coconut and their Management
A. Maharani and K. Manikandan G. Vijayalakshmi, S. Varshini,
Assistant Professors

1&2

Plant Pathology,

3 &4

(Agil. Entomology)Imayam Institute of Agriculture and Technology,
Thuraiyur, Trichy

Coconut tree (Cocos nucifera) is a
member of the palm tree family (Arecaceae)
and the only known living species of the genus
Cocos. The term "coconut" (or the archaic
"cocoanut") can refer to the whole coconut
palm, the seed, or the fruit, which botanically is
a drupe, not a nut.
Coconuts are distinct from other fruits
because their endosperm contains a large
quantity of clear liquid,called coconut water or
coconut juice. Coconut affected by the several
diseases like Thanjavur or Tanjore wilt, Bud
rot, Leaf blight,Grey blight sooty mould etc.
Now days the coconut affected by the
destructive
diseases
sooty
mold
(Capnodiumramosum) in all over Tamil Nadu.

A severe infestation, scale forms a
continuous crust over flower spikes,
young nuts and lower surface of leaves.
 Nymphs reside and develop in leaf by
sucking the sap.
 Entire leaves may turn yellow to
brown and fall. Sooty mold may
develop. The bright yellow colour of
affected coconut palms is clearly
visible from a great distance.
Scale insect infected leafBlack color sooty
mold development on the leaf


Symptoms
 The fungi produce mycelium which is
superficial and dark. They row on
sugary secretions of the insects(Sap
feeders). Black encrustation is formed
which affect the photosynthetic
activity.
 The fungus grows on the leaf surface
on the sugary substances secreted by
scale insects.
 It occurs more in summer. Scale
insects affects on leaves and nuts of
coconut palms.
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Chemical Method
Spray Fish Oil Rosin Soap (FORS) 2.5% or
spray Malathion. A second round is given after
20 days.

Controlling of insect by spraying
systemic
insecticides
like
Monocrotophos or
 methyl dematon
 After that spray starch solution (1kg
Starch/Maida in 5 litres of water.
Boiled and dilute to 20 liters)
Starch dries and forms flake which are
removed along with the fungus.


Biological Method
 Release of predatory Coccinellids,
Chilocorus nigritius is found to be
effective.
 Management should be done for
insects
and
sooty
moulds
simultaneously.

35. AGRICULTURE

About Natural Vegetation in Watershed of Madurai
District, Tamil Nadu
K.Kalaichelvi* and J.Prabhaharan
*Assistant Professor (Agronomy), Agricultural College and Research Institute, Madurai – 625 104

When we have visited the Watershed,
Aritapatti nearby Madurai, Tamil Nadu, we
have documented the natural species present in
the Watershed area. The species like
Dodonaeaviscosa (a small shrub) and grasses
like spear grass (Heteropogoncontortus) and
kolukattai grass (Cenchrusciliaris) are in the
entry point of watershed areas. There are no
native trees in this area and observed with a
parasitic weed, Cassythafiliformis, which is
twining around the natural vegetation and kills
the native plants, which is of ecological concern
and needs immediate attention to control the
spread of parasitic weed and save the plant
biodiversity.

two to four wings.D. viscose (also known as
“hopbush”) is used by the people for house
building and as firewood. Its leaves may also be
used as plasters for wounds.Dodonaeaviscosa
easily occupies open areas and secondary
forest, and is resistant to salinity, drought and
pollution. It can be used for dune stabilization,
remediation of polluted lands and for
reforestation. The plant is tolerant to strong
winds, and therefore is commonly used as
hedge, windbreak, and decorative shrub.
Heteropogoncontortus commonly known
as spear grass is a tropical, perennial grass with
a native distribution encompassing Southern
Africa, southern Asia, Northern Australia,
Oceania, and southwestern North America. The
species has also become a naturalised weed in
tropical and subtropical regions in the
Americas and East Asia. The plant grows to 1.5
metres (4.9ft) in height and is favoured in most
environments by frequent burning. The plants
develop characteristic dark seeds with a single
long awn at one end and a sharp spike at the
other. The awn becomes twisted when dry and
straightens
when
moistened,
and
in
combination with the spike is capable of
drilling the seed into the soil.H. Contortus is a
valuable pasture species across much of its
range.
Cenchrus ciliaris is a species of grass native
to most of Africa, southern Asia (east to India),

Dodonaeaviscosa
This is native species of South East Asia. D.
viscose is a shrub growing to 1–3 m (3.3–9.8 ft)
tall, The leaves are broad, alternate in
arrangement, and secrete a resinous substance.
Leaf texture is leathery, tough, but also pliable.
The flowers are yellow to orange-red. The
flowers may be only male or female ones, and
one plant bears either male or female flowers.
However, sometimes they are observed to bear
flowers of both sexes. The pollen is transported
by anemophily. It is believed that D. viscosa
flowers lack petals during evolution to increase
exposure to the wind. The fruit is a capsule 1.5
cm (0.59 in) broad, red ripening brown, with
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southern Iran, and the extreme south of
Europe commonly known as anjan grass,
kolukkatai and buffelgrass.It is a perennial and
deep-rooted grass, tolerates drought, and will
grow at altitudes of up to 2,000 m (6,600 ft). It
is considered a good forage grass in Africa. It
prefers light soils with a high phosphorus
content. Cenchrus ciliaris has become
naturalised and often an invasive species in
Australia, the southwestern United States,
Hawaii, Mexico, Central America, South
America, and Macaronesia.

axillary spike 1–6 cm long, usually solitary, 3–
10-flowered; peduncle 1–3 cm long; bracts and
bracteoles c. 0.6 mm long, ovate, ciliate.
Stem twine round the leaves or stems of
hosts,
forming
quite
regularly-spaced
haustoria. Some self-parasitism also occurs.
Small flowers may achieve self pollination.C.
Filiformis is propagated vegetatively and by
seed. The fruits have a physical dormancy, and
germinate only after scarification or softening
by microbial action.
During germination, the cotyledons remain
fully intact inside the seed coat. Radicles are
tuberous, swollen and whitish-green. The
plumule is filiform, cord-like, light green and
with minute alternate leaves. Following
germination, the primary root fails to develop
but several small adventitious roots may
provide anchorage for a short period. Seedlings
can then survive for up to 8 weeks without a
host, growing to a length of 30 cm or more,
presumably relying mainly on the seed reserves
similar to cuscuta (Nelson, 2008).

Threatening Cassytha filiformis, a
parasitic weed
An area of 10 m was completely infested
with Cassythafiliformis which threatening the
survival of all the native vegetation and biology
of Cassytha is briefed hereunder. Hence to save
the natural vegetation in this watershed, it is
necessary to find a suitable eradication
technique of this parasitic weed. C. filiformis is
a parasitic vine with a pan-tropical
distribution. It is primarily a plant of coastal
areas, where it may become dominant on wild
grasses, shrubs and trees, and can affect a
range of tree crops.C. filiformis is a perennial
dextrorsely-twining
(anti-clockwise,
like
Cuscuta spp.) herb forming masses of stems up
to 2 m long, filiform, striate, branched,
glabrous to tomentose, green, orange or bright
yellow. Leaves scale-like, 1.5–2 mm long, ovate
to lanceolate, apex acute. Inflorescence an
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